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CONDITION-SPECIFIC MOLECULES AND USES THEREFOR 
FIELD OF THE INVENTION 

THIS INVENTION relates generally to differentially expressed molecules. More 
particularly, the present invention relates to aberrant expression products of tiie PSA and 
KLK2 genes, which are differentially expressed, and which could therefore be used to 
discriminate, between cancer and non-cancer cells and more particularly between prostate 
cancer and benign prostatic hyperplasia (BPH). Even more particularly, the present 
invention relates to a method for detecting the presence or diagnosing the risk of cancer, 
especially prostate cancer, either before or after the onset of clinical symptoms, by 
detecting a level and/or functional activity of an aberrant expression product of a gene 
selected fix)m PSA or KLK2, which correlates with the presence or risk of said cancer. 
Assessmg the level and/or fimctional activity of the aberrant expression product is useful 
as a prognostic indicator of disease outcome. The invention furtihier encompasses the use of 
agents that modulate the level and/or functional activity of those expression products for 
treating and/or preventing cancer, especially prostate cancer. 

BACKGROUND OF THE INVENTION 

Prostate cancer is the most commonly diagnosed cancer in the USA and other 
Western societies, including Australia (2000, Cancer Statistics 2000. CA. / American 
Cancer Society 50: 7-33). If organ-confined at diagnosis, the prognosis is usually excellent. 
However, because of a predisposition for metastasising to bone, the terminal phases of the 
disease may be extremely painful (Frydenburg et al, 1997, Lancet 349: 1681). So there is 
a critical need for earlier detection and early intervention and better indicators of clinically 
significant aggressive) disease and more appropriate therapeutic interventions. 

Prostate specific antigen (PSA), also known as kallikrein 3, or K3, a product of 
the tOLK3 gene, is currently the only useful serum marker available for the diagnosis and 
monitoring of prostate cancer. The widespread acceptance of PSA by clinicians and 
recognition that elevated levels m serum often precede overt evidence of prostatic disease, 
has permitted earlier identification of patients with prostate cancer. However, PSA is not a 
cancer-specific marker as levels can also be elevated in benign prostatic disease 
(Frydenburg et aL, 1997, supra). 
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The PSA-related gene, kallikrein 2, or KLK2, has also emerged as a potential 
marker for benign and malignant differentiation. A number of variant mRNA transcripts of 
PSA (PSA wild type, PSA RP2 transcript 1, PSA RP2 transcript 2, PSA 525, PSA Schulz) 
and KLK2 (KLK2 wild type, KLK2 lOA) have also been identified in prostatic tissue, but 
5 have not been fully characterised. PSA RP2 transcript 1, PSA RP2 transcript 2, PSA 525 
and KLK2 lOA all include alternatively spliced intronic insertions, whilst the PSA Schxilz 
variant begius in intron 1. 

In work leading up to the present mvention, the inventors sought to investigate 
whether the above mRNA transcripts are differentially expressed in benign prostatic 
10 hyperplasia (BPH) or malignant prostate tissue and found that the six transcripts were 
present in some, but not all, BPH and cancer samples, indicatmg that they are not specific 
to either BPH or cancer. However, quantitative analysis of these transcripts unexpectedly 
revealed that the variants, PSA RP2 transcript 2, KLK2 lOA and possibly PSA RP2 
transcript 1, are differentially expressed and tiiat levels of these transcripts are significantly 
15 increased in cancer tissues when compared to those of BPH origin. It is proposed, 
therefore, that the expression level of the variants as well as tiie level and/or functional 
activity of their polypeptide products are useful as discriminating biomarkers for cancer. 
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SUMMARY OF THE INVENTION 

Accordingly, in one aspect of the present invention, tiiere is provided a method for 
detecting the presence or diagnosing the risk of prostate cancer in a patient, comprising 
detecting in a biological sample obtained from said patient a level and/or functional 
activity of an aberrant expression product of a gene selected from PSA or KLK2, which 
correlates with the presence or risk of prostate cancer. In accordance with the present 
invention, this level aad/or functional activity is different to, and preferably higher than, a 
reference level and/or functional activity of said expression product that correlates with the 
presence or risk of BPH. The PSA expression product is preferably selected from PSA RP2 
transcript 1, PSA RP2 transcript 2, or a polypeptide product of these and is more preferably 
selected from PSA RP2 transcript 2 or a polypeptide product thereof. Suitably, the KLK2 
expression product is selected from KLK2 lOA variant transcript or a polypeptide product 
thereof. 

It will be appreciated from the foregoing that discrimination between prostate 
cancer and BPH is facilitated by qualitatively or quantitatively determining the level and/or 
functional activity of an aberrant transcript or aberrant polypeptide as defined above. Such 
determinations may be achieved by direct or indirect techniques as known in the art. For 
example, one embodiment of the method comprises quantifying an aberrant polypq)tide 
product, which may include: 

- contacting the biological sample with an antigen-binding molecule that is 
immxmo-interactive with an aberrant polypeptide expressed fix)m said gene; 

- measuring the concentration of a complex comprising said aberrant 
polypeptide and the antigen binding molecule in said contacted sample; and 

- relating said measured complex concentration to the concentration of said 
aberrant polypeptide in said sample. 

Preferably, the concentration of said aberrant polypeptide in said biological 
sample is compared to a reference level of said aberrant polypeptide which correlates with 
Ave presence or risk of BPH. 

In another embodiment, the method comprises: 
- measuring the level of an aberrant transcript expressed from said gene in said 
biological sample. 
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Preferably, the level of said transcript in said biological sample is compared to a 
reference level of said transcript polypeptide which correlates with the presence or risk of 
BPH. 

The level of said transcript is preferably measured using a probe that comprises a 
S nucleotide sequence which corresponds or is complementary to at least a portion of said 
aberrant transcript. 

In yet another embodiment, the method comprises indirect analysis of the level of 
an aberrant polypeptide by qualitatively or quantitatively determining in the biological 
sample the level of an antigen-binding molecule (e.g.y antibody) that is immimo-interactive 
10 with said aberrant polypeptide. In this embodiment, tihe method preferably comprises: 

- contacting the biological sample with an antigen corresponding to at least a 
portion of an aberrant polypeptide ^coded by said gene; 

— measuring the concentration of a complex comprising said antigen and an 
antigen-binding molecule in said contacted sample; and 

15 — relating said measured complex concentration to the concentration of 

antigen-binding molecule in said sample to thereby determine the amoimt or level of 
said aberrant polypeptide in said sample. 

In another aspect, the invention contemplates a method for detecting the presence 
or diagnosing the risk of prostate cancer in a patient, comprising detecting in a biological 
20 sample obtained from said patient a level and/or functional activity of an aberrant 
expression product of a gene selected from PSA or KLK2^ which is higher than a reference 
level and/or fimctional activity of said expression product polypeptide which correlates 
with the presence or risk of benign prostatic hyperplasia (BPH). 

In yet anotha: aspect, the invention encompasses a method for detectimg the 
25 presence or diagnosing the risk of prostate cancer in a patient, comprising detecting in a 
biological sample obtained from said patient a level and/or functional activity of an 
aberrant expression product selected from PSA RP2 transcript 1, PSA RP2 transcript 2, 
KLK2 lOA transcript or a polypeptide encoded thereby, which correlates with the presence 
or risk of prostate cancer. 

30 In still another aspect, the invention contemplates a method for detecting the 

presence or diagnosing the risk of prostate cancer in a patient, comprising detecting in a 
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biological sample obtained Scorn said patient a level and/or functional activity of an 
aberrant expression product selected fix)m PSA RP2 transcript 2, KLK2 lOA transcript or a 
polypeptide encoded thereby, which correlates with the presence or risk of prostate cancer. 

In even yet another aspect, the invention provides a metiiod for detecting the 
5 presence or diagnosing the risk of prostate cancer in a patient, comprising detecting in a 
biological sample obtained from said patient a level and/or fimctional activity of a 
transcript selected from PSA RP2 transcript 1, PSA RP2 transcript 2 or KLK2 lOA, which 
correlates with the presence or risk of prostate cancer. 

In still another aspect, flie invention contemplates a method for detecting the 
10 presence or diagnosing the risk of prostate cancer in a patient, comprising detecting ni a 
biological sample obtained from said patient a level and/or functional activity of a 
transcript selected from PSA RP2 transcript 2 or KLK2 lOA, which correlates with the 
presence or risk of prostate cancer. 

In a further aspect, the invention contemplates a method for detecting the presence 
15 or diagnosmg the risk of metastatic prostate cancer in a patient, comprising detecting in a 
biological sample obtained from said patient a level and/or functional activity of an 
aberrant e>q)ression product of a gene selected from PSA and KLK2, which correlates with 
the presence or risk of prostate cancer, wherein said biological sample comprises a fluid or 
tissue other than prostate tissue. The expression product may be present intracellularly or 
20 in soluble form. Suitably, the biological sample comprises a biological fluid, which is 
preferably selected from seminal fluid, whole blood, serum or lymphatic fluid. The 
metastatic prostate cancer is preferably associated with metastasis to a bone or lymph node 
of the patient. 

In still a further aspect, the invention provides a method for detecting the presence 
25 or diagnosing the risk of organ-confined prostate cancer in a patient, comprising detecting 
in a biological sample obtained from said patient the absence of a level and/or functional 
activity of an aberrant expression product of a gene selected from PSA and KLK2^ which 
correlates with the presence or risk of prostate cancer, wherein said biological sample 
comprises a fluid or tissue other than prostate tissue. 
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Ih preferred embodim^ts of the above methods, the level of an aberrant transcript 
is quantified using a nucleic acid amplification technique that quantifies the aberrant 
transcript in real-time. 

In another aspect, the invention encompasses the use of at least a portion of an 
5 aberrant expression product as broadly described above, or the use of a probe comprising a 
nucleotide sequence which corresponds or is complementary to at least a portion of an 
aberrant transcript as broadly described above, or the use of one or more antigen-binding 
molecides that are immxmo-interactive specifically with an aberrant polypeptide as broadly 
described above, in the manufacture of a kit for qualitatively of quantitatively determining 
10 a level and/or fimctional activity of an aberrant expression product of a gene selected from 
PSA or KLK2y which correlates with, the presence or risk of prostate cancer. 

In still yet another aspect, the invention contemplates the use of an agent in the 
manufacture of a medicament for treating and/or preventing prostate cancer, wherein said 
agent is optionally formulated with a pharmaceutically acceptable carrier and is 
1 5 identifiable by a screening assay comprising: 

— contacting a preparation comprising at least a portion of an aberrant expression 
product of a gene selected firom PSA or KLK2^ or a variant or derivative of said 
expression product, with said agent; and 

- detecting a change in the level and/or fimctional activity of said at least a portion 
20 of said expression product(s) or said variant or derivative. 

In one embodiment of this type, the agent is an antisense oligonucleotide or 
ribozyme that binds to, or otherwise interacts specifically with, an aberrant transcript. In 
another embodiment of this type, the agent is selected from one or more antigen-binding 
molecules that are inomxmo-interactive with an aberrant polypeptide. 

25 According to another aspect, the invention provides a method for the treatment 

and/or prophylaxis of a prostate cancer, comprising administering to a patient in need of 
such treatment an effective amoxmt of an agent as broadly described above and optionally a 
pharmaceutically acceptable carrier. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic representation of the structure of the wild-type PSA 
mRNA and variants, PSA RP2 transcript 1, PSA RP2 transcript 2, PSA 525 and PSA 
(Schulz). Exons (1-5) of the PSA g©ae from which the mRNAs are derived, are denoted as 
5 coloured boxes, intronic insertions are represented as sohd lines. 

Figure 2 is a schematic representation of the structure of the wild type KLK2 
mRNA and variant, lOA. Exons (1-5) of the KLK2 gene from which the mRNAs are 
derived, are denoted as coloured boxes, intronic insertions are represented as solid lines. 

Figure 3 is a photographic representation of ethidium bromide stained TAE- 
10 agarose gel of RT-PCRs for the mRNA transcripts, PSA and KLK2 wild type, PSA RP2 
transcripts 1&2 (Tl and T2, respectively), PSA 525, PSA (Schulz) and KLK2 lOA 
ampUfied in 9 prostate cancer and 4 BPH specimens. The sizes of PGR products, in base 
pairs (bp), are indicated on the right. (Key: M = molecular weight marker DC (Roche), N = 
no cDNA control). 

15 Figure 4 is a graphical representation of real-time PGR analysis of 15 cancer 

samples and 17 BPH samples for the PSA variant mRNA transcripts: PSA RP2 transcript 2, 
PSA 525, PSA wild-type and PSA (Schulz). Data are presented as the means of copies of 
DNA (nomiaUsed to jS2-microglobulin DNA copies) from pooled sample populations, with 
standard error of the mean (bars). Student's t-test analysis yielded only PSA RP2 transcript 

20 2 as significantly different between the four groups (*P<0.05). 

Figure 5 is a graphical representation of real-time PGR analysis of 20 cancer 
samples and 19 BPH samples for the KLK2 variant mRNA transcript, lOA, and the KLK2 
wild type transcript. Data are presented as the means of copies of DNA (nomialised to i82- 
microglobulin DNA copies) from pooled sample populations, with standard error of the 
25 mean (bars). Student's t-test analysis yielded KLK2 lOA as highly significantly different 
between the two groups (*P<0.01). 
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BRIEF DESCRIPTION OF THE SEQUENCES: SUMMARY TABLE 



TABLE A 



SEQUENCE ID 
NUMBER 


SEQUENCE 


LENGTH 1 


SEQIDNO: 1 


Nucleotide sequence corresponding to human PSA RP2 
francrri-nt 9 m'RNA ass set fotth in CienBank Accession 
No. AJ3 10938 


1603 nts 


OTJ/^ TT^ "KT/^* O 

aUKl UJ JNU. Z 


T>f<a«"rr\ PQA 'RP9 aminn arid sentience eticoded bv SEO 
ID NO : 1 


180 aa 


SEQE)NO:3 


Nucleotide sequence corresponding to human PSA RP2 

i^onor^TiTit 1 /O tn'RlO'A PtirXldlTlOr nTO-PS A RP2 
UcUlSCrXpt JLi ^ llJj\±\X\. wUL^A^VUlx^ ^x\J X u-tT. x-vx ^ 


492 nts 


SEQn)NO:4 


Pro-PSA RP2 amino acid sequence encoded by SEQ ID 


163 aa 


SEQIDNO: 5 


Nucleotide sequence corresponding to human PSA RP2 
transcript 1/2 mRNA encoding mature PSA RP2 


471 nts 


SEQIDNO: 6 


Mature PSA RP2 amino acid sequence encoded by SEQ 

Tn MO* ^ 

IIJ lH\J» D 


156 aa 


SEQIDNO:? 


Nucleotide sequence corresponding to human PSA RP2 
+t-o-ne/*-rtT^+ 1 tnPlsJA ac Q^t foTtfi iti CreTiBanlc Accession 

No. AJ310937 


708 bp 


SEQ ID NO: 8 


jfj^jfV isJif/t aTniTio acia scquciioc wiixuii lo uxxxw'X^xxv vvr 

wild-type PSA 


16 aa 1 


J?EO ID NO- 9 


Nucleotide sequence corresponding to human KLK2 
lOA mRNA as set forth in GenBank Accession No. 
S39329 


1541 nts 


SEQIDNO: 10 


K2 lOA polypeptide encoded by SEQ ID NO: 9 


223 aa 


SEQIDNO: 11 


Nucleotide sequence corresponding to human KLK lOA 
mRNA encoding pro-K2 lOA 


621 


SEQIDNO: 12 


Pro-K2 lOA amino acid sequence aicoded by SEQ ID 
NO: 11 


206 aa 


SEQ ID NO: 13 


Nucleotide sequence corresponding to human KLK lOA 
mRNA encoding mature K2 lOA 


600 nts 
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SEQUENCE ID 
NUMBER 


SEQUENUrS 




SEQ ID NO: 14 
SEQIDNO: 15 


Mature K2 lOA amino acid sequence encoded by SEQ 
ID NO: 13 

K2 lOA amino acid sequence which is differ^t to wild- 
typeK2 


199 aa 
13 aa 
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DETASLED DESCMFTION OF THE INVENTION 
i. Definitions 

Unless defined otherwise, all technical and scientific terms used harein have the 
same meaning as commonly understood by those of ordinary skill in flie art to which the 
5 invention belongs. Although any methods and materials similar or equivalent to those 
described herein can be used in the practice or testing of the present invention, preferred 
methods and materials are described. For the purposes of tiie present invention, the 
following terms are defined below. 

The articles "a " and "an " are used herein to refer to one or to more than one (i.e. 
10 to at least one) of the grammatical object of the article. By way of example, "an element" 
means one element or more than one element. 

The temi "aberrant polynucleotide" refers to a polynucleotide resulting firom a 
substitution, deletion and/or addition of one or more nucleotides in a **nonnal" reference 
polynucleotide and which correlates with the presence or risk of a condition such as 
IS cancer. 

The temi "aberrant expression product" refers to expressed polynucleotides or 
polypeptide, which result fix>m a substitution, deletion and/or addition of one or more 
nucleotides or amino acid residues in a '^normal" reference polynucleotide or polypeptide, 
and which correlate with the presence or risk of a condition such as cancer. 

20 The term "aberrant polypeptide" refers to a polypeptide resulting from a 

substitution, deletion and/or addition of one or more anmbao acid residues in a "normal" 
reference polypeptide and which correlates with the presence or risk of a condition such as 
cancer. 

"Amplification product" refers to a nucleic acid product generated by nucleic acid 
25 amplification techniques. 

By "antigen-binding molecule " is meant a molecule that has binding affinity for a 
target antigen. It will be understood that this term extends to immunoglobulins, 
immunoglobulin firagments and non-immunoglobulin derived protein firameworks that 
exhibit antigen-binding activity. 
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Antigenic or immunogenic activity" refers to the ability of a polypeptide, 
fragment, variant or derivative according to the invention to produce an antigenic or 
immunogenic response in a mammal to which it is administered, wherein the response 
includes the production of elements which specifically bind the polypq>tide or fragmrat 
5 thereof 

The term "biological sample" as used herein refers to a sample that may be 
extracted, untreated, treated, diluted or concentrated from a patient. The biological sample 
is preferably selected from cell and tissue samples including cells and tissue from the 
prostate, lymph and bone. The biological sample may also be a fluid selected from the 
10 group consisting of whole blood, serum, plasma, saliva, urine, sweat, ascitic fluid, 
peritoneal fluid, synovial fluid, cerebrospinal fluid, skm biopsy, and the like. Preferably, 
the biological sample includes sermn, whole blood, plasma and lymph or fractionated 
portion thereof as well as other circulatory fluid and saliva, mucus secretion and 
respiratory fluid. 

15 By "biologically active fragment" is meant a fragment of a fiilHength parent 

polypeptide which fragment retains the activity of the parent polypeptide. For example, a 
biologically active fragment of a K2 polypeptide will have the ability to elicit the 
production of elements that specifically bind to that polypeptide. As used herein, the term 
"biologically active fragment" includes deletion variants and small p^tides, for example 

20 of at least 10, preferably at least 20 and more preferably at least 30 contiguous amino 
acids, which comprise the above activities. Peptides of this type may be obtained through 
the application of standard recombinant nucleic acid techniques or synthesised using 
conventional liquid or solid phase synthesis techniques. For example, reference may be 
made to solution synthesis or solid phase synthesis as described, for example, in Chapter 9 

25 entitled "Peptide Synthesis " by Atherton and Shephard which is included in a publication 
entitled "Synthetic Vaccines" edited by Nicholson and published by Blackwell Scientific 
Publications. Alternatively, peptides can be produced by digestion of a polypeptide of the 
invention with proteinases such as endoLys-C, endoArg-C, endoGlu-C and staphylococcus 
V8-protease. The digested firagments can be purified by, for example, high performance 

30 liquid chromatographic (HPLC) techniques. 

Throughout this specification, unless the context requires otherwise, the words 
"comprise", "comprises" and "comprising" will be understood to imply the inclusion of a 
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stated step or element or group of steps or elements but not the exclusion of any other step 
or element or group of steps or elements. 

By ^^corresponds td^ or ^^corresponding td^ is meant (a) a polynucleotide having a 
nucleotide sequence that is substantially identical or complementary to all or a portion of a 
reference polynucleotide sequence or encoding an amino acid sequence identical to an 
amino acid sequence in a peptide or protein; or (b) a peptide or polypeptide having an 
amino acid sequence that is substantially identical to a sequence of amino acids in a 
reference peptide or protein. 

By derivative'* is meant a polypeptide that has been derived from the basic 
sequence by modification, for example by conjugation or complexing with other chemical 
moieties or by post-translational modification techniques as would be understood in the art. 
The term "c/erzvarive" also includes within its scope alterations that have been made to a 
parent sequence including additions or deletions that provide for functional equivalent 
molecules. 

By ^^effective amounf\ in the context of treating or preventing a condition is 
meant the administration of that amount of active substance to an individual in need of 
such treatment or prophylaxis, either in a single dose or as part of a series, that is effective 
for treatment or prophylaxis of that condition. The effective amount will vary depending 
upon the health and physical condition of the individual to be treated, the taxonomic group 
of individual to be treated, the formulation of the composition, the assessment of the 
medical situation, and other relevant factors. It is expected that the amount will fall in a 
relatively broad range that can be determined through routine trials. 

'^Homology'* refers to the percentage nimiber of amino acids ttiat are identical or 
constitute conservative substitutions as defined in Table B below. Homology may be 
determined using sequence comparison programs such as GAP (Deveraux et ah 1984, 
Nucleic Acids Research 12, 387-395) which is incorporated herein by reference. In this 
way sequences of a similar or substantially different length to those cited herein could be 
compared by insertion of gaps into the alignment, such gaps being determined, for 
example, by the comparison algorithm used by GAP. 

'^Hybridisation'* is used herein to denote the pairing of complementary nucleotide 
sequences to produce a DNA-DNA hybrid or a DNA-RNA hybrid. Complementary base 
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sequences are those sequences that are related by the base-pairing rules. In DNA, A pairs 
with T and C pairs with G. In RNA U pairs witti A and C pairs with G. In fliis regard, the 
tenns '"match" and **mismatch" as used herem refer to the hybridisation potential of paired 
nucleotides in complementary nucleic acid strands. Matched nucleotides hybridise 
5 efficiently, such as the classical A-T and G-C base pair mentioned above. Mismatches are 
other combinations of nucleotides that do not hybridise efficiently. 

Reference herein to "immuno-interactive" includes reference to any interaction, 
reaction, or other form of association between molecules and in particular where one of the 
molecules is, or mimics, a component of the immune system. 

10 By "isolated" is meant material tiiat is substantially or essentially free from 

components that normally accompany it in its native state. 

By "obtained from" is meant that a sample such as, for example, a polynucleotide 
extract or polypeptide extract is isolated from, or derived from, a particular source of the 
host. For example, the extract can be obtained from a tissue or a biological fluid isolated 
1 5 directly from the host. 

The terai ''oligonucleotide'" as used herein refers to a polymer composed of a 
multiplicity of nucleotide residues (deoxyribonucleotides or ribonucleotides, or related 
structural variants or synthetic analogues thereof) linked via phosphodiester bonds (or 
related structural variants or synthetic analogues thereof). Thus, while the term 

20 "oligonucleotide" typically refers to a nucleotide polymer in which the nucleotide residues 
and linkages between them are naturally occurring, it will be understood that the term also 
includes within its scope various analogues including, but not restricted to, peptide nucleic 
acids (PNAs), phosphoramidates, phosphorothioates, methyl phosphonates, 2-O-methyl 
ribonucleic acids, and the like. The exact size of the molecule can vary depending on flie 

25 particular application. An oligonucleotide is typically rather short in lengtti, generally from 
about 10 to 30 nucleotide residues, but the term can refer to molecules of any length, 
although the term "polynucleotide" or **nucleic acid" is typically used for large 
oligonucleotides. 

By "operably linked" is meant a linkage of polynucleotide elements in a 
30 fimctional relationship. A nucleic acid is "operably linked" when it is placed into a 
functional relationship with another nucleic acid sequence. For instance, a promoter or 
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eiihancer is operably linked to a coding sequence if it affects the transcription of the coding 
sequence. "Operably linking" a promoter to a polynucleotide is meant placing the 
polynucleotide (e.g., protein encoding polynucleotide or other transcript) under flie 
regulatory control of a promoter, which then controls the transcription and optionally 

5 translation of that polynucleotide. In the construction of heterologous promoter/structural 
gene combinations, it is generally preferred to position a promoter or variant thereof at a 
distance from the transcription start site of the polynucleotide, which is approximately flie 
same as the distance between that promoter and tide gene it controls in its natural setting; 
i.e. : the gene from which the promoter is derived. As is known in the art, some variation in 

10 this distance can be accommodated without loss of fimction. 

The term "patienf* refers to patients of human or other manamal and includes any 
individual it is desked to examine or treat using the methods of the invention. However, it 
will be understood tiiat ^'patienf^ does not imply tiiat symptoms are present. Suitable 
mammals that fall within the scope of the invention include, but are not restricted to, 
15 primates, livestock animals {e.g., sheep, cows, horses, donkeys, pigs), laboratory test 
animals (e.g., rabbits, mice, rats, guinea pigs, hamsters), companion animals (e.g.y cats, 
dogs) and captive wild animals (e.g., foxes, deer, dingoes, avians, reptiles). 

By "pharmaceutically acceptable carrier" is meant a soUd or liquid filler, diluent 
or encapsulating substance that can be safely used in topical or systemic administration to a 
20 animal, preferably a mammal including humans. 

The term ''polynucleotide'' or ''nucleic acicT' as used herein designates mRNA, 
RNA, cRNA, cDNA or DNA. The term typically refers to oligonucleotides greater than 30 
nucleotide residues in length. 

"Polypeptide'', "peptide"' and "protein'' are used interchangeably herein to refer to 
25 . a polymer of amino acid residues and to variants and syntitetic analogues of the same. 
Thus, these terms apply to amino acid polymers in which one or more amino acid residues 
is a synthetic non-naturally occurring amino acid, such as a chemical analogue of a 
corresponding naturally occurring amino acid, as well as to naturally-occurring amino acid 
polymers. 

30 By "primer" is meant an oUgonucleotide which, when paired with a strand of 

DNA, is capable of initiating the synthesis of a primer extension product in the presence of 
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a suitable polymerising agent. The primer is preferably single-stranded for maximum 
efficiency in amplification but can alternatively be double-stranded. A primer must be 
sufficiently long to prime tiie synthesis of extension products in the presence of the 
polymerisation agent. The length of the primer depends on many factors, including 
5 application, temperature to be employed, template reaction conditions, other reagents, and 
source of primers. For example, dependiag on the complexity of flie target sequence, the 
oligonucleotide primer typically contains 15 to 35 or more nucleotide residues, although it 
can contain fewer nucleotide residues. Primers can be large polynucleotides, such as from 
about 200 nucleotide residues to several kilobases or more. Primers can be selected to be 
10 "substantially complementary" to the sequence on the template to which it is designed to 
hybridise and serve as a site for the initiation of synthesis. By "substantially 
complementary", it is meant that the primer is sufficiently complementary to hybridise 
with a target polynucleotide. Preferably, the primer contains no mismatches with the 
template to which it is designed to hybridise but this is not essential. For example, non- 
15 complCTientary nucleotide residues can be attached to the 5' end of the primer, with the 
remainder of the primer sequence being complocnentary to the template. Altematively, 
non-complementary nucleotide residues or a stretch of non-complementary nucleotide 
residues can be interspersed into a primer, provided fliat the primer sequence has suflficiait 
complementarity with the sequence of the template to hybridise therewith and thereby form 
20 a template for synthesis of the extension product of the primer. 

'"Probe" refers to a molecule that binds to a specific sequence or sub-sequence or 
other moiety of another molecule. Unless otherwise indicated, the term **probe" typically 
refers to a polynucleotide probe that binds to another polynucleotide, often called the 
'target polynucleotide", through complementary base pairing. Probes can bind target 
25 polynucleotides lacking complete sequence complementarity with the probe, depending on 
the stringency of the hybridisation conditions. Probes can be labelled directly or indirectly. 

The term "recombinant polynucleotide" as used herein refers to a polynucleotide 
formed in vitro by the manipulation of a polynucleotide into a form not normally found in 
nature. For example, the recombinant polynucleotide can be in the form of an expression 
30 vector. Generally, such expression vectors include transcriptional and translational 
regulatory polynucleotide operably linked to the polynucleotide. 
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By "recombinant polypeptide" is meant a polypq)tide made using recombinant 
techniques, ie. through the expression of a recombinant or synthetic polynucleotide. 

By "reporter molecule" as used in the present specification is meant a molecule 
that, by its chemical nature, provides an analytically identifiable signal that allows the 
detection of a complex comprising an antigen-binding molecule and its target antigen. The 
term "reporter molecule" also extends to use of cell agglutination or inhibition of 
agglutination such as red blood cells on latex beads, and the like. 

Terms used to describe sequence relationships between two or more 
polynucleotides or polypeptides include **reference sequence", "comparison window", 
"sequence identity", '^percentage of sequence identity" and "substantial identity". A 
''reference sequence''' is at least 12 but firequently 15 to 18 and often at least 25 monomer 
units, inclusive of nucleotides and amino acid residues, in lengtti. Because two 
polynucleotides may each comprise (1) a sequence (ie, only a portion of the complete 
polynucleotide sequence) that is similar between the two polynucleotides, and (2) a 
sequence that is divergent between the two polynucleotides, sequence comparisons 
between two (or more) polynucleotides are typically performed by comparing sequences of 
the two polynucleotides over a "comparison window" to identify and compare local 
regions of sequence similarity. A ''comparison window" refers to a conceptual segment of 
at least 50 contiguous positions, usually about 50 to about 100, more usually about 100 to 
about 150 in which a sequence is compared to a reference sequence of the same number of 
contiguous positions after the two sequences are optimally aligned. The comparison 
window may comprise additions or deletions (ie. gaps) of about 20% or less as compared 
to tiie reference sequence (which does not comprise additions or deletions) for optimal 
alignment of the two sequences. Optimal alignment of sequences for aligning a comparison 
window may be conducted by computerised implementations of algorithms (GAP, 
BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software Package Release 
7.0, Genetics Computer Group, 575 Science Drive Madison, WI, USA) or by inspection 
and the best aUgnment (ie. resulting in the highest percentage homology over the 
comparison window) generated by any of the various methods selected. Reference also 
may be made to the BLAST family of programs as for example disclosed by Altschul et 
aL, 1997, NucL Acids Res. 25:3389. A detailed discussion of sequence analysis can be 
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fo\ind in Unit 19.3 of Ausubel et a/., "Current Protocols in Molecular Biolog/*, John 
Wiley & Sons Inc, 1994-1998, Chapter 15. 

The term "'sequence identity'' as used herein refers to the extent that sequences 
are identical on a nucleotide-by-nucleotide basis or an amino acid-by-amino acid basis 

5 over a window of comparison. Thus, a ''percentage of sequence identity" is calculated by 
comparing two optimally aligned sequences over the window of comparison, determining 
the number of positions at which the identical nucleic acid base {eg. A, T, C, G, I) or the 
identical amino acid residue (eg. Ala, Pro, Ser, Thr, Gly, Val, Leu, He, Phe, Tyr, Trp, Lys, 
Arg, His, Asp, Glu, Asn, Gin, Cys and Met) occurs in both sequences to yield the number 

10 of matched positions, dividing the number of matched positions by the total number of 
positions in the window of comparison (fe. the window size), and multiplying the result by 
100 to yield flie percentage of sequence identity. For the purposes of the present invention, 
"sequence identity" will be understood to mean the "'match percentage" calculated by the 
DNASIS computer program (Version 2.5 for windows; available from Hitachi Software 

15 engineering Co., Ltd., South San Francisco, California, USA) using standard defaults as 
used in the reference manual accompanying the software. 

'"Stringency" as used herein, refers to the temperature and ionic strength 
conditions, and presence or absence of certain organic solvents, during hybridisation and 
washing procedxires. The higher the stringency, the higher will be the degree of 
20 complementarity between irmnobilised target nucleotide sequences and the labelled probe 
polynucleotide sequences that remain hybridised to the target after washing. 

"Stringent conditions" refers to temperature and ionic conditions under which 
only nucleotide sequences having a high frequency of complementary bases will hybridise. 
The stringency required is nucleotide sequence dependent and depends upon the various 

25 components present during hybridisation and subsequent washes, and the time allowed for 
these processes. Generally, in order to maximise the hybridisation rate, non-stringent 
hybridisation conditions are selected; about 20 to 25** C lower than the thermal melting 
point (T„0- The T^ is the temperature at which 50% of specific target sequence hybridises 
to a perfectly complementary probe in solution at a defined ionic strength and pH, 

30 Generally, in order to require at least about 85% nucleotide complementarity of hybridised 
sequences, highly stringent washing conditions are selected to be about 5 to 15° C lower 
than the Tn,. In order to require at least about 70% nucleotide complementarity of 
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hybridised sequences, moderately stringent washing conditions are selected to be about 15 
to 30"* C lower than the Tn,. Highly permissive Qaw stringency) washing conditions may be 
as low as 50° C below the T^, allowing a high level of mis-matching between hybridised 
sequences. Those skilled in the art will recognise that other phj^ical and chemical 
5 parameters in the hybridisation and wash stages can also be altered to affect the outcome of 
a detectable hybridisation signal from a specific level of homology between target and 
probe sequences. 

The tram "variant" is used herein to refer to polynucleotides and polypeptides 
that differ from a reference polynucleotide or polypeptide by the addition, deletion or 

10 substitution of at least one subunit. Variant polynucleotides include polynucleotides 
displaying substantial sequence identity with a reference polynucleotide sequence or 
polynucleotides that hybridise with a reference sequence under stringent conditions that are 
defined hereinafter. Variant polynucleotides also encompass polynucleotides in which one 
or more nucleotides have been added or deleted, or replaced with different nucleotides. In 

15 this regard, it is well understood in the art fb&t certain alterations inclusive of mutations, 
additions, deletions and substitutions can be made to a reference polynucleotide whereby 
the altered polynucleotide retains the biological function or activity of the reference 
polynucleotide. Variant polynucleotides also include naturally occurring allelic variants. 
Variant polypeptides encompass polypeptides in which one or more amino acids have been 

20 added or deleted, or replaced with different amino acids. It is well understood in the art that 
some amino acids may be changed to others with broadly similar properties without 
changing the nature of the activity of the polypeptide (conservative substitutions). 

By "vector" is meant a polynucleotide molecule, preferably a DNA molecule 
derived, for example, from a plasmid, bacteriophage, yeast or virus, into which a 

25 polynucleotide can be inserted or cloned. A vector preferably contains one or more unique 
restriction sites and can be capable of autonomous replication in a defined host cell 
including a target cell or tissue or a progenitor cell or tissue thereof, or be integrable with 
the genome of the defined host such that the cloned sequence is reproducible. Accordingly, 
the vector can be an autonomously replicating vector, ie. a vector that exists as an 

30 extrachromosomal entity, the replication of which is independent of chromosomal 
replication, eg. a linear or closed circular plasmid, an exti-achromosomal element, a 
minichromosome, or an artificial chromosome. The vector can contain any means for 
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assuring self-repUcation. Alternatively, the vector can be one which, when introduced into 
the host cell, is integrated into the genome and replicated together with the chromosome(s) 
into which it has been integrated. A vector system can comprise a single vector or plasmid, 
two or more vectors or plasmids, which together contain the total DNA to be introduced 
5 into the genome of the host cell, or a transposon. The choice of the vector will typically 
depend on the compatibility of the vector with the host cell into which the vector is to be 
introduced. In the present case, the vector is preferably a viral or viral-derived vector, 
which is operably functional in animal and preferably mammalian cells. Such vector may 
be derived from a poxvirus, an adenovirus or yeast. The vector can also include a selection 
10 marker such as an antibiotic resistance gene that can be used for selection of suitable 
transformants. Examples of such resistance genes are known to those of skill in tiie art and 
include the nptU gene that confers resistance to the antibiotics kanamycin and G418 
(Geneticin®) and the hph gene which confers resistance to tiie antibiotic hygromycin B. 

As used herein, mderscoring or italicising the name of a gene shall indicate the 
15 gene, in contrast to its protein product, which is indicated in the absence of any 
underscoring or italicising. By way of example: (1) shall mean the KLK2 gene, 

whereas "K2" shaU indicate the protein product of the "KLK2" gene; and (2) "PSA" shall 
mean the PSA gene, whereas 'TSA" shall indicate ttie protein product of the "PSA" gene. 
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2. Methods of detecting aberrant PSA or KLK2 agression 

The present invention is predicated in part on the discovery that patients with 
prostate cancer produce dififerent levels of aberrant transcripts, and presumably of aberrant 
polypeptides, corresponding to the PSA and KLK2 genes, compared to patients with benign 
5 prostate hyperplasia (BPH). Thus, the invention features a method for detecting the 
presence or diagnosing the risk of prostate cancer m a patient, comprising detecting in a 
biological sample obtained from said patient a level and/or functional activity of an 
aberrant e>q)ression product of a gene selected from PSA or KLK2, which correlates with 
the presence or risk of prostate cancer. 

10 In a preferred embodiment, tiie aberrant PSA expression product is selected from 

an aberrant PSA transcript or polypeptide product thereof, wherein said transcript 
comprises an intronic insertion and preferably a 145 nt insertion from intron 3 of the wild- 
type PSA gene, which^ insertion is characteristic of PSA RP2 transcripts 1 or 2, In an 
especially preferred embodiment, the aberrant PSA expression product is selected from 

15 PSA RP2 transcript 1, PSA RP2 transcript 2, or a polypeptide product of these. Both these 
PSA RP2 transcripts have a 145 nt insertion from intron 3 of the PSA gene^ The PSA RP2 
transcript 1, which was fibrst characterised by Riegman et al (1988, Biochem. Biophys. Res. 
Comm. 155: 181-188), is smaller than the Avild-type PSA transcript (0.7 kb as compared to 
1.6 kb for wild-type PSA) and has an early polyadenylation signal sequence in exon 4. The 

20 nucleotide sequence corresponding to the PSA RP2 transcript 1 is presented in SEQ ID 
NO: 7. The PSA RP2 transcript 2, which was later identified by Heuze-Vourc'h et al, 
(2001, Eur. J. Biochem. 268(1): 4408-4413), is 1,6 kb long and comprises 895 nts of 
additional 3' UTR. The nucleotide sequence corresponding to tiie PSA RP2 transcript 2 is 
set forth in SEQ ID NO: 1. Both transcripts 1 and 2 produce a 180 aa protem, due to an in- 

25 frame stop codon that results in the truncated prepro-PSA variant. The amino acid 
sequence of this protein variant is set forth m SEQ ID NO: 2. Each of PSA RP2 transcripts 
1 and 2 comprise the nucleotide sequences set forth in SEQ ID NO: 3 and 5, which code 
for the pro- and mature forms of PSA RP2, respectively. The catalytic triad is not 
conserved, thus making the prepro-, pro- and mature protein products of PSA RP2, as set 

30 forth in SEQ ID NO: 2, 4 or 6, respectively, devoid of serine protease activity. 

In another preferred embodhnent, the aberrant KLK2 expression product is 
selected from an aberrant KLK2 transcript or polypeptide product thereof, wherein said 
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transcript comprises an intronic insertion and preferably a 37 nt insertion from intron 4 of 
the wild-type KLK2 gene, which insertion is characteristic of the BCLK2 lOA transcript. In 
an especially preferred embodiment, the aberrant KLK2 expression product is selected 
from the KLK2 lOA variant transcript or a polypeptide product thereof. The KLK2 lOA 

5 transcript, which was first identified by Riegman et al. (1991, Molecular and Cellular 
Endocrinology 76: 181-190), is differentially spliced at intron 4 of the KLK2 gene, 
resulting in a 37 bp intronic insertion. The nucleotide sequence corresponding to the 
human KLK2 lOA mRNA is presented in SEQ ID NO: 9 and its 233 aa protein product 
(prepro-K2 lOA) is presented in SEQ ID NO: 10. At amino acid 21 1, the K2 lOA product 

10 deviates from the wild-type K2 sequence because the intronic insertion results in a shift in 
the reading frame. The KLK2 lOA transcript comprises nucleotide sequences set forth in 
SEQ ID NO: 1 1 and 13, which encode req)ectively the pro- and mature forms of K2 lOA, 
are set forth in SEQ ID NO: 12 and 14, The catalytic triad is not conserved, thus making in 
this aberrant protein product devoid of serine protease activity. 

15 The correlation with the presence or risk of prostate cancer is made for example 

when the level and/or fimctional activity of the PSA or KLK2 aberrant expression product 
in the biological sample differs by at least 10%, more preferably at least 50%, even more 
preferably at least 100%, even more preferably at least 200%, even more preferably at least 
400%, even more preferably at least 600% and still even more preferably at least 1000% 

20 compared to the level and/or fimctional activity of said expression product that correlates 
with the presence or risk of BPH. In a preferred embodiment, the level and/or fimctional 
activity of said aberrant expression product in said biological sample is at least 10%, more 
preferably at least 50%, even more preferably at least 100%, even more preferably at least 
200%, even more preferably at least 400%, even more preferably at least 600% and still 

25 even more preferably at least 1 000% higher than the level and/or fimctional activity of said 
expression product in a biological sample obtained from patients with BPH. Thus, the 
presence or risk of prostate cancer is diagnosed when an aberrant PSA or KLK2 expression 
product is expressed at a detectably higher level compared to the level at which it is 
expressed in patients with BPH. In a preferred embodiment of this type, the method 

30 comprises detecting a level and/or fimctional activity of an aberrant expression product of 
an aberrant PSA or KLK2 expression product, which is elevated relative to a reference level 
and/or fimctional activity of said aberrant expression product, which correlates with BPH, 
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Thus, it will be desirable to qualitatively or quantitatively determine the levels of 
an aberrant polypeptide and/or aberrant transcript as defined herein in a biological sample, 
which include but is not limited to, a cell or tissue sample or a biological fluid. In one 
embodiment, the biological sample is a cell, which is preferably of prostatic origin. The 

5 cell may be isolated &om a tissue source including, but not limited to prostate tissue, 
lymph tissue, and bone tissue, or from a biological fluid which is preferably selected from 
seminal fluid, whole blood, serum or lymphatic fluid. In another embodiment, the 
expression product (e.g., an aberrant polypeptide) is present m the extracellular 
compartment and is therefore present as a soluble entity in a biological fluid. In particular 

10 embodiments of the present invention, the presence in fluid or tissue of non-prostatic origin 
of a prostate cancer-correlating level and^or functional activity of the aberrant expression 
product indicates the presence or risk of metastatic prostate cancer in the patient. By 
contrast, the pres^ce or risk of organ-confined prostate cancer is suggested if that level 
and/or functional activity is absent in fluid or tissue of non-prostatic origin. 

15 2.1 Genetic Diagnosis 

One embodiment of the instant invention comprises a method for detecting an 
increase in the expression of an aberrant PSA polynucleotide of an aberrant KLK2 
polynucleotide by qualitatively or quantitatively detemiining aberrant PSA or KLK2 
transcripts m a cell (eg., a cell of prostatic origin). Exemplary nucleic acid sequences for 

20 such transcripts are set forth in the enclosed Sequence Listing and are summarised in 
TABLE A supra. Nucleic acid used in polynucleotide-based assays can be isolated from 
cells contained in the biological sample, according to standard methodologies (Sambrook, 
et al, "Molecular Cloning. A Laboratory Manual", Cold Spring Harbor Press, 1989; 
Ausubel et a/., "Current Protocols in Molecular Biology", John Wiley & Sons Lie, 1994- 

25 1998). The nucleic acid is preferably whole cell RNA or fractionated portion thereof, 
which if desked, may be to converted to a complementary DNA (cDNA). In one 
embodiment, flie RNA is whole cell RNA; m another, it is poly-A RNA. In a preferred 
embodiment, the nucleic acid is amplified by a nucleic acid ampUfication technique. 
Suitable nucleic acid amplification techniques are well known to the skilled addressee, and 

30 mclude the polymerase chain reaction (PGR) as for example described in Ausubel et al 
(supra); strand displacement amplification (SDA) as for example described in U.S. Patent 
No 5,422,252; rolling circle replication (RCR) as for example described in Liu et al. 
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(1996) and International application WO 92/01813) and lizardi et al, (Intemational 
Application WO 97/19193); nucleic acid sequence-based amplification (NASBA) as for 
example described by Sooknanan et al, (1994, Biotechniques 17:1077-1080); and Q-^ 
rq)licase amplification as for example described by Tyagi et al, (1996, Proc. Natl Acad. 

5 Set USA 93: 5395-5400). 

Depending on the format, the specific nucleic acid of interest is identified in the 
sample directly using amplification or with a second, known nucleic acid following 
amplification. Next, the identified product is detected. In certain applications, the detection 
may be performed by visual means (eg,, ethidium bromide staining of a gel). 

10 AltOTiatively, the detection may involve indirect identification of the product via 
chemiluminescence, radioactive scintigraphy of radiolabel or fluorescent label or even via 
a system using electrical or thermal impulse signals (Affymax Technology; Bellus, 1994, J 
Macromol ScL Pure, Appl Chem., A31(l): 1355-1376). 

Following detection, one may compare the results seen in a given patient with a 

15 control reaction or a statistically significant reference group of patients with BPH or 
prostate cancer. In this way, it is possible to correlate the amount of a aberrant transcript 
detected with the progression or severity of the disease. 

2.L 1 Primers and Probes 

Primers may be provided in double-stranded or single-stranded form, although the 
20 single-stranded form is preferred. Probes, while perhaps capable of priming, are designed 
to bind to a target DNA or RNA and need not be used in an amplification process. In 
preferred embodiments, the probes or primers are labelled with radioactive species ^^P, 
^^C, ^^S, ^H, or other label), with a fluorophore (rhodamine, fluorescein) or a 
chOTiillumiscent label (luciferase). 

25 2.L2 Template Dependent Amplification Methods 

A number of template dependent processes are available to amplify the aberrant 
transcripts that may be present in a given sample. These process will generally comprise 
reverse tratiscribing RNA into cDNA. Methods of reverse transcribing RNA into cDNA 
are well known and described in Sambrook et al, 1989. Alternative methods for reverse 

30 transcription utilise thermostable, RNA-dependent DNA polymerases. These methods are 
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described in WO 90/07641. The cDNA is then amplified using a suitable nucleic acid 
amplification technique. 

An exemplary nucleic acid amplification technique is the polymerase chain 
reaction (referred to as PGR) which is described in detail in U.S. Pat. Nos. 4,683,195, 

5 4,683,202 and 4,800,159, Ausubel et al (supra), and in Imiis et al, CTCR Protocols", 
Academic Press, Inc., San Diego Calif., 1990). Polymerase cham reaction methodologies 
are well known in the art. Briefly, ui PGR, two primer sequences are prepared that are 
complementary to regions on opposite complementary strands of a target sequence. An 
excess of deoxynucleoside triphosphates are added to a reaction mixture along with a DNA 

10 polymCTase, e.g^., Taq polymerase. If the target sequence is present in a sample, the primers 
will bind to the target and the polymerase will cause the primers to be extended along the 
marker sequence by adding on nucleotides. By raising and lowering the temperature of the 
reaction mixture, the extended primers will dissociate fix)m the marker to form reaction 
products, excess primers will bind to the marker and to the reaction products and the 

1 5 process is repeated. 

Another method for amplification is the ligase chain reaction ("LCR")» disclosed 
in EPO No. 320 308. In LCR, two complemCTitary probe pairs are prepared, and in the 
presence of the target sequence, each pair will bind to opposite complementary strands of 
the target such that they abut. In the presence of a Ugase, flie two probe pairs will link to 
20 form a single unit. By temperature cycling, as in PGR, bound ligated xmits dissociate firom 
the target and then serve as **target sequences" for ligation of excess probe pairs. U.S. Pat. 
No. 4,883,750 describes a method similar to LCR for binding probe pairs to a target 
sequence. 

QjS RepUcase, described in PCX Application No. PCT/US87/00880, may also be 
25 used as still another amplification method in the present invention. In this method, a 
rq>licative sequence of RNA that has a region complementary to that of a target is added to 
a sample in the presence of an RNA polymerase. The polymerase will copy the replicative 
sequence that can then be detected. 

An isotheraial amplification method, in which restriction endonucleases and 
30 ligases are used to achieve the amplification of target molecules that contain nucleotide 
5'a-thio-triphosphates in one strand of a restriction site may also be usefiil in the 
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aiiq)lification of nucleic acids in the preset invention. Walker et al, (1992, Proc. Natl. 
Acad. Sci. U.S.A 89: 392-396). 

Strand Displacement Amplification (SDA) is another method of carrying out 
isothermal amplification of nucleic acids which involves multiple ronnds of strand 
displacement and synthesis, i.e., nick translation. A similar method, called Repair Chain 
Reaction (RCR), involves annealing several probes throughout a region targeted for 
amplification, followed by a repair reaction in which only two of the four bases are 
present The other two bases can be added as biotinylated derivatives for easy detection. A 
similar approach is used in SDA. Target specific sequences can also be detected using a 
cyclic probe reaction (CPR). In CPR, a probe having 3* and 5* sequences of non-specific 
DNA and a middle sequence of specific RNA is hybridised to DNA that is present in a 
sample. Upon hybridisation, the reaction is treated with RNase H, and the products of the 
probe identified as distmctive products that are released after digestion. The original 
template is annealed to another cycling probe and the reaction is repeated. 

Still another amplification methods described in GB Application No. 2 202 328, 
and in PCT AppUcation No. PCT/US89/01025, may be used in accordance with the present 
invention. In the former appUcation, ^'modified" primers are used in a PCR-like, template- 
and enzyme-dependent synthesis. The primers may be modified by labelling with a capture 
moiety (e.g., biotin) and/or a detector moiety (e.g., enzyme). In the latter appUcation, an 
excess of labelled probes are added to a sample. In the presence of the target sequence, the 
probe binds and is cleaved catalytically. After cleavage, the target sequence is released 
intact to be bound by excess probe. Cleavage of the labelled probe signals the presence of 
the target sequence. 

Other nucleic acid amphfication procedures include transcription-based 
amplification systems (TAS), including nucleic acid sequence based amplification 
(NASBA) and 3SR (Kwoh et al., 1989, Proc. Natl Acad. Sd. U.S.A., 86: 1173; Gingeras 
et al., PCT AppUcation WO 88/10315). hi NASBA, the nucleic acids can be prepared for 
amplification by standard phenol/chloroform extractioxi, heat denaturation of a clinical 
sample, treahnent with lysis buffer and imnispin colunms for isolation of DNA and RNA 
or guanidinium chloride extinction of RNA. These amphfication techniques involve 
annealing a primer which has target specific sequences. Following polymerisation, 
DNA/RNA hybrids are digested with RNase H while double stianded DNA molecules are 
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heat denatured again. In eittirar case the single stranded DNA is made fully double stranded 
by addition of second target specific primer, followed by polymerisation. The double- 
stranded DNA molecules are then multiply transcribed by an RNA polymerase such as T7 
or SP6. In an isothermal cyclic reaction, the RNAs are reverse transcribed into single 
5 stranded DNA, which is then converted to double stranded DNA, and then transcribed 
once agam with an RNA polymerase such as T7 or SP6. The resulting products, whether 
truncated or complete, indicate target specific sequences. 

Davey et al., EPO No. 329 822 disclose a nucleic acid amplification process 
involving cyclically synfhesising single-stranded RNA ("ssRNA"), ssDNA, and double- 
10 stranded DNA (dsDNA), which may be used in accordance witti tiie present inventioiL The 
ssKNA is a template for a first primer oligonucleotide, which is elongated by reverse 
transcriptase (RNA-dependent DNA polymerase). The RNA is then removed &om. the 
resulting DNAiRNTA duplex by the action of ribonuclease H (RNase H, an RNase specific 
for RNA in duplex with either DNA or RNA). The resultant ssDNA is a template for a 
15 second primer, which also includes the sequences of an RNA polymerase promoter 
(exemplified by T7 RNA polymerase) 5' to its homology to the template. This primer is 
then extended by DNA polymerase (exemplified by the large "Klenow" fragment of E. coli 
DNA polymerase I), resulting in a double-stranded DNA ("dsDNA") molecule, having a 
sequence idaitical to that of the original RNA between the primers and having 
20 additionally, at one end, a promoter sequence. This promoter sequence can be used by the 
appropriate RNA polymerase to make many RNA copies of the DNA. These copies can 
then re-entOT the cycle leading to very swift amplificatioiL With proper choice of enzymes, 
this amplification can be done isothermally without addition of enzymes at each cycle. 
Because of tiie cyclical nature of this process, the starting sequence can be chosen to be in 
25 the form of either DNA or RNA. 

Miller et al. in PCT Application WO 89/06700 disclose a nucleic acid sequence 
amplification scheme based on the hybridisation of a promoter/primer sequence to a target 
single-stranded DNA ("ssDNA") followed by transcription of many RNA copies of the 
sequence. This scheme is not cycUc, new templates are not produced fiom the resultant 
30 RNA transcripts. Otiier amplification methods include "RACE" and "one-sided PGR" 
(Frohman, M. A., Li: *TCR Protocols: A Guide to Methods and Applications", Academic 
Press, N.Y., 1990; Oharaefa/., 1989, /Voc. Natl Acad. Sci. U.SA., 86: 5673-567). 
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Methods based on ligation of two (or more) oligonucleotides in the presence of 
nucleic acid having the sequence of ttie resulting "di-oUgonucleotide", thereby amplifying 
the di-oligonucleotide, may also be used in the amplification st^ of the present invention. 
Wu et al, (1989, Genomics 4: 560). 

5 In an especially preferred embodiment, the level of an aberrant transcript is 

quantified using a nucleic acid amplification technique that quantifies an aberrant 
transcript in real-time. For example, RNA or DNA may be quantitated using the Real-Time 
PGR technique (ffiguchi, 1992, et al. Biotechnology 10: 413-417). By detemiining the 
concentration of the amplified products of the target DNA in PGR reactions that have 

10 completed the same number of cycles and are in their linear ranges, it is possible to 
determine the relative concentrations of the specific target sequence in tiie original DNA 
mixture. If the DNA mixtures are cDNAs synthesised from KNAs isolated fix)m different 
tissues or cells, the relative abundance of tiie specific mKNA firom which the target 
sequence was derived can be determined for the respective tissues or cells. This direct 

15 proportionality between the concentration of the PGR products and the relative mRNA 
abundance is only true m the Imear range of the PGR reaction. The final concentration of 
the target DNA in the plateau portion of the curve is determined by the availability of 
reagents in the reaction mix and is independent of the original concentration of target 
DNA. 

20 Therefore, the first condition that must be met before the relative abundance of a 

RNA or DNA species can be determined by Real-Time PGR for a collection of RNA or 
DNA populations is that the concentrations of the amplified PGR products must be 
sampled when the PGR reactions are in the linear portion of their cTirves. 

The second condition that must be met for an real-time-PCR experiment to 
25 successfully determine the relative abundance of a particular mRNA species is that relative 
concentrations of the amplifiable cDNAs must be normalised to some independent 
standard. The goal of a Real-Time PGR experiment is to determine the abundance of a 
particular RNA or DNA species relative to the average abundance of all RNA or DNA 
species in the sample. 
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2.1.3 Northern Blotting 

Northern blotting techniques are well known to those of skill iq the art and 
involve the use of RNA or cDNA as a target. Briefly, a probe is used to target a cDNA or 
RNA species that has hoca immobilized on a suitable matrix, often a filter of 

5 nitrocellulose. The different species should be spatially separated to facilitate analysis. 
This often is accomplished by gel electrophoresis of nucleic acid species followed by 
**blotting" on to the filter. Subsequently, the blotted target is incubated with a probe 
(usually labelled) under conditions that promote denaturation and rehybridization. Because 
the probe is designed to base pair with the target, the probe will binding a portion of the 

10 target sequence under renaturing conditions. Unbound probe is then removed, and 
detection is accomplished as described above. 

2.L4 Identification Methods 

The aberrant polynucleotides of the invention or amplification products relatmg 
thereto are typically analysed visually or by other means in order to confirm amplification 
15 of the target-gene(s) sequences. One typical visualisation method involves staining of a gel 
with for example, a fluorescent dye, such as ethidium bromide or Vistra Green and 
visualisation under UV light. Altematively, if the amplification products are integrally 
labelled with radio- or fluorometrically-labelled nucleotides, the amplification products can 
then be exposed to x-ray fihn or visuaUsed under the appropriate stimulating spectra, 
20 following separation. 

In one embodiment, visualisation is achieved indirectly, using a nucleic acid 
probe. Following separation of amphfication products, a labelled, nucleic acid probe is 
brought into contact with the amplified target sequence. The probe preferably is conjugated 
to a chromophore but may be radiolabelled. hi anottier embodiment, the probe is 
25 conjugated to a binding partner, such as an antibody or biotin, where the other member of 
the binding pair carries a detectable moiety. Li other embodiments, the probe incorporates 
a fluorescent dye or label. In yet other embodiments, the probe has a mass label that can be 
used to detect the molecule amplified. Other embodiments also contemplate the use of 
Taqman™ and Molecular Beacon™, probes. In still other embodiments, solid-phase 
30 capture methods combined with a standard probe may be used as well. 
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The of label incorporated in PGR products is dictated by the method used for 
analysis. When using capillary electrophoresis, nricrofluidic electrophoresis, HPLC, or LC 
separations, either incorporated or intercalated fluorescent dyes are used to label and detect 
the nucleic acid amplification products. Samples are detected dynamically, in that 
fluorescence is quantitated as a labelled species moves past the detector. If any 
electrophoretic method, BPLC, or LC is used for separation, products can be detected by 
absorption of UV Ught, a property inherent to DNA and therefore not requiring addition of 
a label. If polyacrylamide gel or slab gel electrophoresis is used, primers for the nucleic 
acid amplification can be labelled with a fluorophore, a chromophore or a radioisotope, or 
by associated enzymatic reaction. Enzymatic detection involves binding an enzyme to 
primer, e.g., via a biotin:avidin interaction, following separation of nucleic acid 
amplification products on a gel, then detection by chemical reaction, such as 
chemiluminescence generated with luminol. A fluorescent signal can be monitored 
dynamically. Detection with a radioisotope or enzymatic reaction requires an initial 
separation by gel electrophoresis, followed by ti-ansfer of DNA molecules to a soUd 
support (blot) prior to analysis. If blots are made, tiiey can be analysed more lhan once by 
probing, stripping tiie blot, and then re-probing. If nucleic acid amplification products are 
separated using a mass spectrometer no label is required because nucleic acids are detected 
directly. 

A number of the above separation platforms can be coupled to achieve separations 
based on two different properties. For example, some of the nucleic acid amphfication 
primers can be coupled with a moiety that allows afiBnity capture, and some primers 
remain unmodified. Modifications can include a sugar (for binding to a lectin column), a 
hydrophobic group (for binding to a reverse-phase colunm), biotin (for binding to a 
streptavidin column), or an antigen (for binding to an antibody column). Samples are run 
through an afBnity chromatography column. The flow-through firaction is collected, and 
the bound fi-action eluted (by chemical cleavage, salt elution, etc.). Each sample is then 
further fractionated based on a property, such as mass, to identify individual components. 

2.1.5 Kit Components 

All the essential materials and reagents required for quaUtatively or quantitatively 
determining the level of an aberrant expression product as herein defined may be 
assembled together in a kit. The kits may optionally include appropriate reagents for 
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detection of labels, positive and negative controls, washing solutions, dilution buffers and 
the like. For example, a nucleic acid-based detection kit may include (i) an aberrant 
polynucleotide according to the invention (which may be used as a positive control), and/or 
(ii) an oligonucleotide primer which corresponds or is complementary to said aberrant 
polynucleotide. Also included may be enzymes suitable for amplifying nucleic acids 
including various polymerases (Reverse Transcriptase, Taq, Sequenase™ DNA ligase etc. 
dq>ending on flie nucleic acid amplification technique employed), deoxynucleotides and 
buffers to provide the necessary reaction mixture for amplification. Such kits will also 
generally comprise, in suitable means, distinct containers for each individual reagent and 
enzyme as well as for each primer or probe, 

2.L6 Chip Technologies 

Also contemplated by the present invention are chip-based DNA technologies 
such as those described by Hacia et al (1996, Nature Genetics 14: 441-447) and 
Shoemaker et al (1996, Nature Genetics 14: 450-456). Briefly, these techniques involve 
quantitative methods for analysing large nxraibers of target sequences rapidly and 
accurately. By tagging target sequences with oligonucleotides or using fixed probe arrays, 
one can employ chip technology to segregate target molecules as high density arrays and 
screen these molecules on the basis of hybridisation. See also Pease et al (1994, Proc. 
Natl Acad. Scl U.SA. 91: 5022-5026); Fodor et al (1991, Science 251: 767-773). The 
present invention contemplates the preparation of a high-density array of primers on a chip 
(or on any other solid surface) and conduct the nucleic acid amplifications on this solid- 
phase. 

2.2 Protein-based diamostics 

2.2. 1 Antigen-binding molecules 

Antigen-binding molecules fliat are inmiuno-interactive with an aberrant 
polypeptide product of a gene selected firom PSA or KLK2 can be used in measuring an 
increase in the level of these polypeptide products. Thus, the present invention also 
contemplates antigen-binding molecules that bmd specifically to such polypeptides and 
especially to PSA RP2 or K2 lOA, which preferably comprise the sequences set forth in 
SEQ ID NO: 2, 4, 6, 10, 12 or 14. In especially preferred embodiments, the antigen- 
bmdmg molecules are immuno-interactive specifically with SEQ ID NO: 8 or 15. 



# 
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2.2.2 Immunodiagiiostic assays 

The above antigen-binding molecules have utility in measuring directiy or 
indirectly modulation of expression in healthy and diseased states, through techniques such 
as ELIS As and Western blotting. Illustrative assay strategies which can be used to detect a 
5 target polypeptide of the invention include, but are not limited to, immunoassays involving 
the contacting of an antigen-binding molecule to the target polypeptide (e.g., a PSA RP2 or 
K2 lOA polypeptide) in the sample, and the detection of a complex comprising the 
antigen-binding molecule and the target polypq)tide. Preferred immunoassays are those 
that can measure the level and/or functional activity of a target molecule of the invention. 
10 Typically, an antigen-binding molecule that is immvmo-interactive with a target 
polypeptide of the invention is contacted with a biological sample suspected of containing 
said target polypeptide. The concentration of a complex comprising the antigen-binding 
molecule and the target polypeptide is measure in and the measured complex concentration 
is tiien related to the concentration of target polypeptide in the sample. Consistent with the 
15 present invention, tiie presence of a concentration of the target polypeptide which 
correlates with the presence or risk of prostate cancer is indicative of that presence or risk. 

Any suitable technique for determining formation of an antigen-bindiug molecule- 
target antigen complex may be used. For example, an antigen-bindiag molecule according 
to the invention, having a reporter molecule associated therewith may be utilised in 

20 immunoassays. Such immunoassays include, but are not limited to, radioimmunoassays 
(RIAs), enzyme-lmked immunosorbent assays (ELISAs) and inununochromatographic 
techniques (ICTs), Western blotting which are well known those of skill in tiie art. For 
example, reference may be made to Coligan et al (1994, supra) which discloses a variety 
of immunoassays that may be used in accordance with the present invention. 

25 Immunoassays may include competitive assays as understood in the art or as for example 
described infra. It will be understood that the present invention encompasses qualitative 
and quantitative immunoassays. 

Suitable immunoassay techniques are described for example in US Patent Nos. 
4,016,043, 4, 424,279 and 4,018,653. These include both single-site and two-site assays of 
30 the non-competitive types, as well as the traditional competitive binding assays. These 
assays also include direct binding of a labelled antigen-bindiag molecule to a target 
antigen. 
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Two site assays are particularly favoured for use in the present invention. A 
number of variations of these assays exist, all of which are intended to be encompassed by 
the present invention. Briefly, ia a typical forward assay, an unlabelled antigen-binding 
molecule such as an unlabelled antibody is immobilised on a solid substrate and the sample 
5 to be tested brought into contact with the bound molecule. After a suitable period of 
incubation, for a period of time sufficient to allow formation of an antibody-antigen 
complex, another antigen-binding molecule, suitably a second antibody specific to the 
antigen, labelled with a reporter molecule capable of producing a detectable signal is then 
added and incubated, allowing time sufficient for the foraiation of another complex of 
10 antibody-antigen-labelled antibody. Any xmreacted material is washed away and the 
presence of the antigen is determined by observation of a signal produced by the reporter 
molecule. The results may be either qualitative, by simple observation of the visible signal, 
or may be quantitated by comparing with a control sample containing known amounts of 
antigen. Variations on the forward assay include a simultaneous assay, in which both 
15 sample and labelled antibody are added simidtaneously to the bound antibody. These 
techniques are well known to those skilled in the art, including minor variations as will be 
readily apparent In accordance with the present invention, the sample is one tiiat might 
contain an antigen including a tissue or fluid as described above. 

In the typical forward assay, a first antibody having specificity for the antigen or 
20 antigenic parts thereof is either covalently or passively bound to a solid surface. The solid 
surface is typically glass or a polymer, the most commonly used polymers being cellulose, 
polyacrylamide, nylon, polystyrene, polyvinyl chloride or polypropylene. The solid 
supports may be in the form of tubes, beads, discs of microplates, or any other surface 
suitable for conducting an immunoassay. The binding processes are well known in the art 
25 and generally consist of cross-linking covalently binding or physically adsorbing, the 
polymer-antibody complex is washed in preparation for the test sample. An aliquot of the 
sample to be tested is then added to the solid phase complex and incubated for a period of 
time sufficient and under suitable conditions to allow binding of any antigen present to the 
antibody. Following the incubation period, the antigen-antibody complex is washed and 
30 dried and incubated with a second antibody specific for a portion of the antigen. The 
second antibody has generally a reporter molecule associated therewith that is used to 
indicate the binding of the second antibody to the antigen. The amount of labelled antibody 
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that binds, as determined by the associated reporter molecule, is proportional to the amount 
of antigen bound to the immobilised first antibody. 

An alternative method involves immobiUsing the antigen in the biological sample 
and then exposing the immobilised antigen to specific antibody that may or may not be 
5 labelled with a reporter molecule. Depending on the amount of target and the strengfli of 
the reporter molecule signal, a bound antigen may be detectable by direct labelling with the 
antibody. Altematively, a second labelled antibody, specific to the first antibody is 
exposed to the target-first antibody complex to fomi a target-first antibody-second 
antibody tertiary complex. The complex is detected by the signal emitted by the reporter 
10 molecule. 

From the foregoing, it will be appreciated tiiat tiie reporter molecule associated 
with the antigen-binding molecule may include the following: 

(a) direct attachment of the reporter molecule to the antigen-binding molecule; 

(b) indirect attachment of the reporter molecule to the antigen-binding molecule; i.e., 
15 attachment of the reporter molecule to anoflier assay reagent which subsequently binds 

to the antigen-binding molecule; and 

(c) attachment to a subsequent reaction product of the antigen-binding molecule. 

The reporter molecule may be selected firom a group including a chromogen, a 
catalyst, an enzyme, a fluorochrome, a chemiluminescent molecule, a lanthanide ion such 
20 as Europium (Eu^"^), a radioisotope and a direct visual label. 

In the case of a direct visual label, use may be made of a colloidal metallic or non- 
metallic particle, a dye particle, an enzyme or a substrate, an organic polymer, a latex 
particle, a liposome, or other vesicle containing a signal producing substance and the like. 

A large number of enzymes suitable for use as reporter molecules is disclosed in 
25 United States Patent Specifications U.S. 4,366,241, U.S. 4,843,000, and U.S. 4,849,338. 
Suitable enzymes useful in the present invention include alkaline phosphatase, horseradish 
peroxidase, luciferase, iS-galactosidase, glucose oxidase, lysozyme, malate dehydrogenase 
and the like. The enzymes may be used alone or in combination with a second enzyme that 
is in solution. 
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Suitable fluorochromes include, but are not limited to, fluorescein isothiocyanate 
(FTTC), tetramethylrhodamine isothiocyanate (TRITC), R-Phycoerythrin (RPE), and Texas 
Red. Other exemplary fluorochromes include those discussed by Dower et al 
(Xntemational Publication WO 93/06121). Reference also may be made to the 
5 fluorochromes described in U.S. Patents 5,573,909 (Singer et al), 5,326,692 (Brinkley et 
at). Altematively, reference may be made to the fluorochromes described in U.S. Patent 
Nos. 5,227,487, 5,274,113, 5,405,975, 5,433,896, 5,442,045, 5,451,663, 5,453,517, 
5,459,276, 5,516,864, 5,648,270 and 5,723,218, 

In the case of an enzyme immunoassay, an enzyme is conjugated to the second 
10 antibody, generally by means of glutaraldehyde or periodates. As will be readily 
recognised, however, a wide variety of different conjugation techniques exist which are 
readily available to the skilled artisan. The substrates to be used with the specific enzymes 
are generally chosen for the production of, upon hydrolysis by the corresponding enzyme, 
a detectable colour change. Examples of suitable enzymes include those described supra. It 
15 is also possible to employ fluorogenic substrates, which yield a fluorescent product rather 
than the chromogenic substrates noted above. In all cases, the enzyme-labelled antibody is 
added to the first antibody-antigen complex. It is then allowed to bind, and excess reagent 
is washed away, A solution containing the appropriate substrate is then added to the 
complex of antibody-antigen-antibody. The substrate will react with the enzyme linked to 
20 the second antibody, giving a qualitative visual signal, which may be further quantitated, 
usually spectrophotometrically, to give an indication of the amount of antigen which was 
presCTit in the sample. 

Alternately, fluorescent compounds, such as fluorescein, rhodamine and the 
lanthanide, europiimi (EU), may be chemically coupled to antibodies without altering their 
25 binding capacity. When activated by illumination with light of a particular wavelength, the 
fluorochrome-labelled antibody adsorbs the light energy, inducing a state to excitability in 
the molecule, followed by emission of the light at a characteristic colour visually 
detectable with a light microscope. The fluorescent-labelled antibody is allowed to bind to 
the first antibody-antigen complex. After washing off the unbound reagent, the remaining 
30 tertiary complex is then exposed to light of an appropriate wavelength. The fluorescence 
observed indicates the presence of the antigen of interest. Immunofluorometric assays 
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(IFMA) are well established in the art. However, other r^orter molecules, such as 
radioisotope, chemiluminescent or bioluminescent molecules may also be employed. 

It will be well understood that ottier means of testing target polypeptide (e.g., K2 
lOA or PSA RP2) levels are available, including, for instance, those involving testing for 
an altered level of aberrant polypeptide binding activity to an mtegrin, or Western blot 
analysis of aberrant polyp^tide levels in tissues, cells or fluids xising anti-aberrant 
polypeptide antigen-binding molecule, or assaying the amount of antigen-binding molecule 
or other aberrant polypeptide binding partner which is not boimd to a sample, and 
subtracting from the total amount of antigen-binding molecule or binding partner added. 

5. Identification of target molecule modulators 

The invention also features a method of screening for an agent that modulates the 
level and/or functional activity of a target molecule comprising an aberrant expression 
product of a gene selected from PSA and KLK2. The screenmg method comprises 
contacting a preparation comprising at least a portion of an aberrant polypq)tide encoded 
by said gene, or a variant or derivative thereof, or a genetic sequence that modulates flie 
expression of said gene, with said agent and detecting a change in the level and/or 
functional activity of said polypeptide or variant or daivative, or of a product expressed 
from said genetic sequence. 

In accordance with the present invention, agents that modulate these target 
molecules are useful for treating and/or modulating tumorigenesis and especially for 
preventing prostate cancer. Any suitable assay for detecting, measTUing or otherwise 
detemiining modulation of tumorigenesis is contemplated by the present invention. Assays 
of a suitable nature are known to p^ons of skill in the art. It will be understood, in this 
regard, that the present invention is not limited to the use or practice of any one particular 
assay for determining a said activity. 

Tumorigenesis is typically associated with promotion of cell proliferation, cell 
migration, invasion and/or motiUty. Generally, for cell proUferation, cell number is 
determined, directly, by microscopic or electronic enumeration, or indirectly, by the use of 
chromogenic dyes, incorporation of radioactive precursors or measurement of metaboUc 
activity of cellular enzymes. An exemplary cell proliferation assay comprises culturing 
cells in the presence or absence of a test compound, and detecting cell proliferation by, for 
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example, measuring incorporation of tritiated thymidine or by colorimetric assay based on 
the metabolic breakdown of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolinm bromide 
(MTT) (Mosman, 1983, J. Immunol Meth. 6S: 55-63). 

Cancer or tumour markers are known for a variety of cell or tissue types. Cells or 
5 tissues expressing cancer or tumour markers may be detected using monoclonal antibodies, 
polyclonal antisera or other antigen-binding molecixles that are immuno-interactive with 
these markers or by \ising nucleic acid analysis techniques, including, for example, 
detecting the level or presence of marker-encoding polynucleotides. 

Prostate cancer death results primarily from invasion into the organ surrounds and 

10 metastasis. The first step to invasion is the degradation of the extracellular matrix (ECM) 
and subsequent migration from the primary tumour to distant sites. As well as its 
fibronectm degrading-role in the semen OLilja, 1985, Journal of Clinical Investigation 76: 
1899-1903), PSA has been reported to degrade fibronectin and laminin, two major proteins 
incorporated into the ECM (Webber et aL, 1995, Clinical Cancer Research 1: 1089-1094). 

15 Thus, PSA may be directly and/or indirectly involved in localised proteolysis of ECM 
proteins in tumour cell invasion in vivo. Accordingly, the present invention contemplates 
the use of any suitable method for assaying tumour cell invasion. For example, the chemo- 
invasion assay (Albini et al. 1987, Cancer Research 47: 3239-3245) may be used, which 
involves coating the membranous portion of a tissue culture insert with Matrigel, a 

20 synthetic form of extracellular matrix OBCM). Supemantants of NIH 3T3 murine 
fibroblasts are often used as chemo-attractants, alternatively, 20% foetal calf serum (PCS) 
can be used, and are placed in the lower chamber. Cells are plated and allowed to grow for 
6-72 hours at 37° C, depending on invasive potential. Cells on the upper side of the 
membrane are removed, and fliose that migrate to the under-surface are fixed, stained with 

25 crystal violet, then solubilised using acetic acid. The extracted dye is then read at 600imi. 

Another usefiil assay for analysing the tumorigenesis of the aberrant expression 
products of the present invention is the migration/woxmd assay as for example disclosed by 
Sato and Rifkin. (1988, J. Cell Biol 107: 1589-1598), Verrall et al (1999, Cancer Letters 
145: 79-83) and Fortier et al (1999, JNCI 91: 1635-40). In one embodiment of this assay, 
30 cells are grown in gelatin-coated tissue culture dishes or other appropriate tissue culture 
containers and incubated at 37"^ C for 24-72 hours. After incubation, cells are wounded by 
a sterile single-edged razor blade or pipette, which is drawn across the plate surface thus 
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creating a cell-free area, the * wound'. Remaining cells are subsequently washed in 
phosphate-buffered saline (PBS) and further incubated in growth media. Wounded cells are 
then exposed to growth factors, etc, for a number of hours. Cells are subsequently fixed 
and stained. Migration is quantified by counting the number of cells that migrate &om the 
5 wound edge into the denuded area. 

Candidate agents encompass numerous chemical classes, though typically they are 
organic molecules, preferably small organic compounds having a molecular weight of 
more than 50 and less than about 2,500 Dalton. Candidate agents comprise functional 
gcoups necessary for structural interaction with proteins, particularly hydrogen bonding, 
10 and typically include at least an amine, carbonyl, hydroxyl or caiboxyl group, preferably at 
least two of the functional chemical groups. The candidate agents often conq)rise cyclical 
carbon or heterocyclic structures and/or aromatic or polyaromatic structures substituted 
with one or more of the above functional groups. Candidate agents are also found among 
biomolecules including, but not limited to: peptides, saccharides, fatty acids, steroids, 
1 5 purines, pyrimidines, derivatives, structural analogues or combinations thereof 

Small (non-peptide) molecule modulators of the aberrant expression products of 
the present invention are particularly preferred. In this regard, small molecules are 
particularly preferred because such molecules are more readily absorbed after oral 
administration, have fewer potential antigenic determinants, and/or are more likely to cross 
20 the cell membrane than larger, protem-based pharmaceuticals. Small organic molecules 
may also have the ability to gain entry into an appropriate cell and affect the expression of 
a gene by interacting with the regulatory region or transcription fectors mvolved in 
gene expression); or affect the activity of a gene by inhibiting or enhancing the binding of 
accessory molecules. 

25 Alternatively, libraries of natural compounds in the form of bacterial, fungal, plant 

and animal extracts are available or readily produced. Additionally, natural or synthetically 
produced libraries and compounds are readily modified through conventional chemical, 
physical and biocheaiical means, and may be used to produce combinatorial Ubraries. 
Known pharmacological agents may be subjected to directed or random chemical 

30 modifications, such as acylation, alkylation, esterification, amidification, etc. to produce 
structural analogues. Screening may also be directed to known pharmacologically active 
compounds and chemical analogues thereof. 
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Candidate modulators of the present invention include agonists anid especially 
antagonists of the aberrant expression products defined herein. Antagonists of the aberrant 
transcripts of the invention include antisense molecules, ribozymes and co-suppression 
molecules. Agonists include molecules which increase promoter activity or interfere with 
5 negative mechanisms. Agonists of the aberrant expression products include molecules 
which overcome any negative regulatory mechanism. Antagonists of the aberrant 
polypeptides of the invention include antibodies and inhibitor peptide firagments. 

In a series of preferred embodiments, the present invention provides assays for 
identifying small molecules or other compounds (i.e., modulatory agents) which are 

10 capable of inducing or inhibiting the level and/or or functional activity of target molecules 
according to the invention. The assays may be performed in vitro using non-transformed 
cells, immortalised cell lines, or recombinant cell lines. In addition, the assays may detect 
the presence of increased or decreased e7q)tession of genes or production of proteins on the 
basis of increased or decreased mRNA expression (using, for example, the nucleic acid 

15 probes disclosed herem), increased or decreased levels of protein products (using, for 
example, the antigen binding molecules disclosed herein), or increased or decreased levels 
of expression of a reporter gene (e.g., GFP, jS-galactosidase or luciferase) operatively 
linked to a target molecule-related gene regulatory region in a recombinant construct. 

Thus, for example, one may culture cells which produce a particular target 
20 molecule and add to the culture medium one or more test compounds. After allowing a 
sufficient period of time (e.g., 6-72 hours) for the compound to induce or inhibit the level 
and/or functional activity of the target molecule, any change in said level firom an 
established baseline may be detected using any of the techniques described above and well 
known in the art. In particularly preferred embodiments, the cells are epithelial cells. Using 
25 the nucleic acid probes and/or antigen-binding molecules disclosed herein, detection of 
changes in the level and or functional activity of a target molecule, and thus identification 
of the compound as agonist or antagonist of the target molecule, requires only routine 
experimentation. 

In particularly preferred embodiments, a recombinant assay is employed in which 
30 a reporter gene encoding, for example, GFP, jS-galactosidase or luciferase is operably 
linked to tiie 5' regulatory regions of a target molecule related gene. Such regulatory 
regions may be easily isolated and cloned by one of ordinary skill in the art in light of the 
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present disclosure. The rqporter gene and regulatory regions are joined in-frame (or in each 
of the three possible reading frames) so that transcription and translation of the reporter 
gene may proceed under the control of the regulatory elemrats of the target molecule 
related gene. The recombinant construct may then be introduced into any ^ropriate cell 
5 type although manunalian cells are preferred, and human cells are most preferred. The 
transformed cells may be grown in culture and, after establishing the baseline level of 
expression of the reporter gene, test compounds may be added to the medium. The ease of 
detection of the expression of the reporter gene provides for a rapid, high throughput assay 
for the identification of agonists or antagonists of the target molecules of the invention. 

10 Compounds identified by this method will have potential utility in modifying the 

expression of target molecule related genes in vivo. These compounds may be further 
tested in flie animal models to identify those compounds having the most potent in vivo 
efifects. In addition, as described above with respect to small molecules having target 
polypeptide binding activity, these molecules may serve as "lead compounds'* for the 

15 further development of pharmaceuticals by, for example, subjecting the compounds to 
sequential modifications, molecular modelling, and other routine procedures employed in 
rational drug design. 

In another embodiment, a method of identifying agents that inhibit the activity of 
an aberrant polypeptide is provided in which a purified preparation of that polypeptide is 

20 contacted with a candidate agent, and tiie level of aberrant polypeptide's activity is 
measured by a suitable assay. For example, an aberrant polypeptide inhibitor can be 
identified by measuring the ability of a candidate agent to decrease aberrant polypeptide 
activity in a cell (e.g., an ovarian cell). In this method, a cell tiiat is capable of expressing 
an aberrant transcript is exposed to, or cultured in the presence and absence of, the 

25 candidate agent, and an activity associated with tumorigenesis an is detected. An agent 
tests positive if it inhibits this activity. 

In a preferred embodiment, the agent, which is identifiable for example by the 
above methods, inhibits, abrogates or otherwise reduces the expression of an aberrant 
expression product as herein defined for the treatment and/or prophylaxis of prostate 
30 cancer. For example, agents that may be used to reduce or abrogate gene expression 
include, but are not restricted to, oligoribonucleotide sequences, including anti-sense RNA 
and DNA molecules and ribozymes, that function to inhibit the translation, for example, of 
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KLK2 lOA-encoding mRNA. Anti-sense RNA and DNA molecules act to directly block 
the translation of mRNA by binding to targeted mRNA and preventing protein translation. 
In regard to antisense DNA, oligodeoxyribonucleotides derived from the intronic insertion 
region of an aberrant transcript of the invention, are preferred 

5 Ribozymes are enzymatic RNA molecules C2^able of catalysing the specific 

cleavage of RNA. The mechanism of ribozyme action involves sequence specific 
hybridisation of the ribozyme molecule to complementary target RNA, followed by a 
endonucleolytic cleavage. Within the scope of the invention are engineered harmnerhead ^ 
motif ribozyme molecules tiaat specifically and efficiently catalyse endonucleolytic 

10 cleavage of KLK2 lOA or PSA RP2 transcript 1 or 2 RNA sequences. Specific ribozyme 
cleavage sites witiiin any potential RNA target are initially identified by scanning the 
target molecule for ribozyme cleavage sites which include the following sequences, GUA, 
GUU and GUC. Once identified, short RNA sequences of between 15 and 20 
ribonucleotides corresponding to the region of the target gene containing the cleavage site 

15 may be evaluated for predicted structural features such as secondary stracture that may 
render the oligonucleotide sequence imsuitable. The suitability of candidate targets may 
also be evaluated by testing their accessibility to hybridisation with complementary 
oligonucleotides, using ribonuclease protection assays. 

Both anti-sense RNA and DNA molecules and ribozymes may be prepared by 
20 any method known in the art for the synthesis of nucleic acid molecules. These include 
techniques for chemically synthesising oligodeoxyribonucleotides well known in the art 
such as for example solid phase phosphoramidite chemical synthesis. Alternatively, RNA 
molecules may be generated by in vitro and in vivo transcription of DNA sequences 
encoding the antisense RNA molecule. Such DNA sequences may be incorporated into a 
25 wide variety of vectors which incorporate suitable RNA polymerase promoters such as the 
T7 or SP6 polymerase promoters. Alternatively, antisense cDNA constructs that synthesise 
antisense RNA constitutively or inducibly, depending on the promoter used, can be 
introduced stably into cell lines. 

Various modifications to nucleic acid molecules may be introduced as a means of 
30 increasing intracellular stability and half-life. Possible modifications include but are not 
limited to the addition of flanking sequences of ribo- or deoxy- nucleotides to the 5* 
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and/or 3' ends of the molecule or the use of phosphorothioate or 2' Onnethyl rather than 
phosphodiesterase linkages within the oligodeoxyribonucleotide backbone. 

4, Compositions and uses therefor 

A further feature of the invention is the use of a modulatory agent according to 
5 Section 3 as actives (^therapeutic agents") in pharmaceutical compositions for treatment or 
prophylaxis of prostate cancer. The invention, therefore, also extends to a method for 
treating or preventing prostate cancer, comprising administering to a patient in need of 
such treatmait an effective amount of a modulatory agent as broadly described above. 



sufficient to treat that patient. Suitably, the pharmaceutical composition comprises a 
pharmaceutically acceptable carrier. 

Depending on the specific conditions bemg treated, therapeutic agents may be 

15 fomiulated and administered systemically or locally. Techniques for formulation and 
administration may be found in "Remington's Pharmaceutical Sciences," Mack Publishing 
Co., Easton, Pa,, latest edition. Suitable routes may, for example, include oral, rectal, 
transmucosal, or intestinal administration; parenteral delivery, including intramuscular, 
subcutaneous, intramedullary injections, as well as intrathecal, direct intraventricular, 

20 intravenous, intrj^eritoneal, intranasal, or intraocular injections. For injection, the 
therapeutic agents of the invention may be formulated in aqueous solutions, preferably in 
physiologically compatible buffers such as Hanks' solution. Ringer's solution, or 
physiological saline buffer. For transmucosal administration, penetrants appropriate to the 
barrier to be permeated are used in the formulation. Such penetrants are generally known 

25 in the art. Intra-muscular and subcutaneous injection is appropriate, for example, for 
administration of immunogenic compositions, vaccines and DNA vaccines. 

The agents can be formulated readily using pharmaceutically acceptable carriers 
well known in the art mto dosages suitable for oral administration. Such carriers enable the 
compounds of the invention to be formulated in dosage forms such as tablets, pills, 

30 capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a 
patient to be treated. These carriers may be selected from sugars, starches, ceUulose and its 



10 



A pharmaceutical composition according to the invention is administered to a 
patient, preferably prior to such symptomatic state associated with prostate cancer. The 
ther^eutic agent preset in the composition is provided for a time and in a quantity 




P:VOpet\Vpa\VPA PittvistonalsVPrastate-specific provisionaLdoc 



22Aiin120Q2 



-42- 



derivatives, malt, gelatine, talc, calcium sulphate, vegetable oils, synthetic oils, polyols, 
alginic acid, phosphate buffered solutions, emulsifiers, isotonic saline, and pyrogen-free 
water. 

Pharmaceutical compositions sviitable for xise in the present invention include 
5 compositions wha-ein the active ingredients are contained in an effective amount to 
achieve its intended purpose. The dose of agent administered to a patient should be 
sufficient to effect a beneficial req)onse in the patient over time such as a reduction in the 
symptoms associated witii the cancer or tumour. The quantity of the agent(s) to be 
administered may depend on flie subject to be treated inclusive of the age, sex, weight and 
10 general health condition thereof In this regard, precise amounts of the agent(s) for 
administration will depend on the judgement of the practitioner. In determining the 
effective amount of the agent to be administered in the treatment or prophylaxis of the 
condition, the physician may evaluate tissue levels of a polypq)tide, fragment, variant or 
derivative of the invention, and progression of the disorder. In any event, those of skill in 
15 the art may readily determine suitable dosages of the therapeutic agents of the invaition. 

Pharmaceutical formulations for parenteral administration include aqueous 
solutions of the active compounds in water-soluble form. Additionally, su^ensions of the 
active compounds may be prepared as q)propriate oily injection suspensions. Suitable 
lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid 
20 esters, such as ethyl oleate or triglycerides, or liposomes. Aqueous injection suspensions 
may contain substances which increase the viscosity of the suspension, such as sodium 
carboxymethyl cellulose, sorbitol, or dextran. Optionally, the suspension may also contain 
suitable stabilisers or agents which increase the solubiUty of ttie compoimds to allow for 
the preparation of highly concentrated solutions. 

25 Pharmaceutical preparations for oral use can be obtained by combinmg tiie active 

compounds with solid excipient, optionally grinding a resulting mixture, and processing 
the mixture of granules, after adding suitable auxiUaries, if desued, to obtain tablets or 
dragee cores. Suitable excipients are, in particular, fiUers such as sugars, including lactose, 
sucrose, mannitol, or sorbitol; cellulose preparations such as., for example, maize starch, 

30 wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose, 
hydroxypropyhnethyl-cellvdose, sodium carboxymethylcellulose, and/or 
polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as the 
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cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium 
alginate. Such compositions may be prQ)ared by any of flie methods of pharmacy but all 
methods include the step of bringing into association one or more ther^eutic agents as 
described above with the carrier which constitutes one or more necessary ingredients. Li 
general, the pharmaceutical compositions of flie present invention may be manufectured in 
a manner that is itself known, e.g^., by means of conventional mixing, dissolving, 
granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 
lyophilising processes. 

Dragee cores are provided with suitable coatings. For this purpose, concentrated 
sugar solutions may be used, which may optionally contain gum arable, talc, polyvinyl 
pyrrolidone, caibopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions, 
and suitable organic solvents or solvent mfactures. Dyestuffs or pigments may be added to 
the tablets or dragee coatings for identification or to characterise different combinations of 
active compound doses. 

Pharmaceutical which can be used orally include push-fit capsules made of 
gelatin, as well as soft, sealed capsules made of gelatm and a plasticiser, such as glycerol 
or sorbitol. The push-fit capsules can contain the active mgredients in admixture with filler 
such as lactose, binders such as starches, and/or lubricants such as talc or magnesium 
stearate and, optionally, stabilisers. In soft capsules, the active compounds may be 
dissolved or sxispended in suitable liquids, such as fatty oils, liquid parafiBn, or liquid 
polyethylene glycols. In addition, stabilisers maybe added. 

Dosage forms of the therapeutic agents of the invention may also include injecting 
or implantmg controlled releasing devices designed specifically for this purpose or other 
forms of implants modified to act additionally in this fashion. Controlled release of an 
agent of the invention may be effected by coating the same, for example, with hydrophobic 
polymers including acrylic resins, waxes, higher aliphatic alcohols, polylactic and 
polyglycolic acids and certain cellulose derivatives such as hydroxypropyhnethyl cellulose. 
In addition, controlled release may be effected by using other polymer matrices, liposomes 
and/or microspheres. 

Therapeutic agents of the invention may be provided as salts with 
pharmaceutically compatible counterions. Phaimaceutically compatible salts may be 
formed with many acids, including but not limited to hydrochloric, sulphuric, acetic, lactic. 
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tartaric, malic, succinic, etc. Salts tend to be more soluble in aqueous or other protonic 
solvents that are the corresponding free base forms. 

For any compound used in the method of the mvention, the therapeutically 
effective dose can be estimated initially from cell culture assays. For example, a dose can 
5 be formulated in animal models to achieve a circulating concentration range that includes 
the IC50 as determined in cell culture (e.g., the concentration of a test agent, which 
achieves a half-maximal inhibition or enhancement of K2 lOA or PSA RP2 activity). Such 
information can be used to more accurately determine useful doses in humans. 

Toxicity and therapeutic efficacy of such tiierapeutic agents can be determined by 
10 standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for 
determining the LD50 (the dose lethal to 50% of the population) and the ED50 (the dose 
therapeutically efifective in 50% of the population). The dose ratio between toxic and 
therapeutic effects is the therapeutic index and it can be expressed as the ratio LD50/ED50. 
Compounds that exhibit large therapeutic indices are preferred. The data obtained from 
15 these cell culture assays and animal studies can be used in fomiulating a range of dosage 
for use in human. The dosage of such compounds Ues preferably within a range of 
circulating concCTitrations that include the ED50 witii little or no toxicity. The dosage may 
vary within this range depending upon the dosage form employed and the route of 
administration utilised. The exact foimulation, route of admmistration and dosage can be 
20 chosen by the individual physician in view of the patient's condition. (See for example 
Fingl et al, 1975, in 'The Pharmacological Basis of Ther^eutics", Ch. 1 pi). 

Dosage amoimt and interval may be adjusted individually to provide plasma 
levels of the active agent which are sxiflficient to maintain K2 lOA- or PSA RP2-inhibitory 
effects. Usual patient dosages for systemic administration range from 1-2000 mg/day, 

25 commonly from 1-250 mg/day, and typically from 10-150 mg/day. Stated in terms of 
patient body weight, usual dosages range from 0.02-25 mg/kg/day, commonly from 0.02-3 
mg/kg/day, typically from 0.2-1.5 mg/kg/day. Stated in terms of patient body surface areas, 
usual dosages range from 0.5-1200 mg/m^/day, commonly from 0.5-150 mg/m^/day, 
typically from 5-100 mg/m^/day. 

30 Alternately, one may administer the compound in a local rather than systemic 

manner, for example, via injection of the compound directly into a tissue, which is 
preferably a kidney tissue, a stomach tissue or a rectal tissue, often in a depot or sustained 
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release fonniilation. Furthennore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with tissue-specific antibody. The liposomes 
will be targeted to and taken up selectively by the tissue. In cases of local administration or 
selective iq>take, the effective local concentration of the agent may not be related to plasma 
5 concentration. 

In order that the invention may be readily understood and put into practical effect, 
particular preferred embodiments will now be described by way of the following non- 
limiting examples. 
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EXAMPLES 
EXAMPLE 1 

Tumour samples 

Up to 20 Prostate cancer and 19 benign prostatic hyperplasia (BPH) samples were 
5 obtained from men who underwent either transurethral resection of the prostate (TURP) or 
radical prostatectomy at the Royal Brisbane Hospital (RBH), Brisbane. Each sample was 
histologically analysed to confirm pathology at the RBH. Ethics approval was obtained 
from the respective institutional Ethics Committees and informed consent was obtained 
from all patients. 

10 EXAMPLE! 

RT-PCR for determining PSA and KLK2 mRNA sp ecies in prostate cancer and BPH 



Total RNA was extracted from tissues either at QUT or the RBH using TRI- 
Reagent (Sigma) following the manufacturer's instructions. For complementary DNA 

15 (cDNA) synthesis, 1-2/ig of total RNA was reverse transcribed usmg Superscript n 
(Invitrogen). Primers, specific for PSA wild-type, PSA 525, PSA (Schulz), KLK2 wild type, 
KLK2 lOA and j82-microglobulin as well as primer common to PSA RP2 transcripts 1 and 
2 (Teible 1) were used in 20 juL reactions containing: lOX buffer containing 1.5 mmol/L 
Mg* (Roche), 10 mmol/L deoxynucleotide triphosphates (dATP, dGTP, dCTP, dTTP), 100 

20 ng//iL primers, 2.5 units of Taq (Roche) and 0.5 iiL of cDNA. The PGR cycling conditions 
were 94" C for 4 min, followed by 35 cycles of denaturation at 94° C for 1 min, primer 
annealing at 56-60° C for 1 min (specific to each transcript primer combination), and 
extension at 72° C for 1 min, mth a final extension of 8 min. All PGR products were 
electrophoresed on 1.5% TAE-agarose gels. 

25 These results show that although the PSA and KLK2 wild type and variant 

transcripts w«re present in both BPH and cancer samples, there was a trend towards greater 
expression in the cancer samples CFigure 3). Thus, real-time PGR of a larger number of 
samples was performed. 



tissues 
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A number of PGR products were sequenced to determine primer specificity using 
the ABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit (Peridn Elmar) at 
the DNA sequencing facility. University of Queensland, Brisbane. 

EXAMPLES 

5 Real-time PCR analysis of PSA andKLK2 expression in prostate cancer andBPH 

Standard PCR products for each transcript assayed {PSA wild-type, PSA RP2 
transcript 2, PSA 525, PSA (Schulz), KLK2 wild type, KLK2 lOA and /32-microglobulin) 
were made by amplifying transcript-specific products as described above, purifying them 
using a gel extraction kit (Qiagen) and calculating the DNA copy number before serially 

10 diluting them for use in a standard curve (10^-10^° copies//iL). The Idaho Technology 
LC32 was used to determine the transcript copy number for each individual tissue sample. 
10 pCL PCR reactions were set up with lOX PCR buffer containing 30 mM MgCh and 1 
TTig/mT. BSA (Idaho Technology), 0.2 mM dNTPs, lOOng/mL forward and reverse primers 
(Table 2), 0.5X SYBR Green I (Molecular Probes), 0.25 units of Platinum Taq (Invitrogen) 

15 and 1 fiL of template (either tissue cDNA or standard with a known copy number). The 
reactions were transferred to LC capillary tubes (Idaho Technology) and reactions were 
cycled as follows: 94°C for 2 min, 50 cycles of denaturation at 94° C for 1 sec, annealing at 
55-65° C for 2 sec (depending on primer combination), and extension for 20 sec with 
fluorescence readings taken at 2° C below the resultant melting temperature (86-90° C). 

20 Continuous fluorescence readings with tCTiperature transitions of 0.2° C/sec between 72- 
94' C resulted in melting curve analysis of each transcript. 

For each mRNA species assayed, a transcript-specific standard curve was 
generated by the LC32 software (10^-10'° copies//xL). From this standard curve, DNA 
copy numbers for each individual tissue cDNA could be calculated. Each assay was 

25 completed twice, in duplicate, and copy numbers were normalised to ^-microglobulin 
levels collected and averaged for all tissues analysed using the LC32. Normalised values 
for each sample population were averaged and statistical analysis was done to determine 
whether the two sample groups are likely to have come firom the same two underlying 
populations by using the student's t-test. 

30 Analysis of real-time PCR normalised values using a Student's t-test, shows that 

there is a significant difference between tiie two groups for PSA RP2 transcript 2 and 




P:VOpeAVpa\VPA ProvisionalsVProstate-specific provisioaaLdoc 22 April 2002 

-48- 

KLK2 lOA, but not wild-type PSA, PSA 525, PSA Schulz or wild-type KLK2 (Figure 4 and 
5, respectively). In both cases, expression of the variant fonns are highly expressed in the 
cancer population, but not the benign disease, BPH. Therefore, if found to be expressed in 
the serum of patients with prostate cancer and BPH, these variant forms may become 
5 useful as potential markers of prostate cancer. 
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TABLES 

Table 1 



Primer sequences for qualitative RT-PCR 



PCR Product 


Primer sequence 


Annealing 
temp. C Q 


Product 1 
size (bp) 


PSA wild-type 


For S'-ATCGAATTCGCACCXXiGAGAGCrGTGT-a* 
Rev 5'-CTGAGGGTGAACrTGCGCACAC-3' 


60 


595 


P&4RP2 
transcripts 
1 and 2 


For S'-ATOSAATTCXJCACCCGGAGAGCTGTGT-a* 
Rev 5'-CAAGGCAAAAAACACTGTTGT-3' 


60 


600 


PSA 525 


For 5'-GGTATTTCAGGTCAGCCACAG-3' 
Rev 5'-TAAAAGCAGGGAGAGAGTGAG-3* 


63 


695 


PSA (Schulz) 


For 5'-CTGGGCGCTGTCTTQTGTCTC-3* 

Rev 5'.ATGTCrAGAGTTGATAGGGGTGCrCAG-3' 


64 


1033 


.KZ^ wild type 


For 5'-GCCTAAAGAAGAATAGCCAGGT-3' 
Rev 5'-TCTAAGGCnTGATGCTTCAG-3' 


58 


140 


KLK2 lOPs. 


For 5'-CACTTGTGGGGTGAGTCATCC-3* 

Rev 5'.ATGTCTAGATGGGACAGGGGCACTCAG-3' 


60 


214 


B2-microgloblin 


For 5'-TGAATTGCrATGTGTCrGGGT-3' 
Rev 5'-CCTCCATGATGCTGCTTACAT-3' 


56 


238 
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Table 2 



Primer sequences for quantitative Real Time PCR 



PCR Product 


Primer sequence 


Annealing 
temp. C C) 


Melting 
temp. 

CQ 


PSA wild-type 


For 5'-GCATCAGGAACAAAAGCGTGA-3' 
Rev 5'-CCTGAGGAATCGATTCTTCAG-3' 


58 


o4 


transcript 2 


For 5»-GAGTGTACX3CCTGGGCCAGAT-3* 
Rev 5'- CTGAGGGTGAACTTGCGCACAC-3' 


65 


OA 


PSA 525 


For 5'-CTCACTCrcrCCCrGCITTTA-3* 

Rev 5'- ATGTCTAGAGTTGATAGGGGTGCTCAG-3' 


60 


oo 
oo 


PSA (Schulz) 


For 5*- CTGGGCGCTGTCTTGTGTCTC-3' 
Rev 5'-CAACGAGAGGCCACAAGCACC-3' 


65 


oo 
88 


KLK2 wild type 


For 5'-GCCTAAAGAAGAATAGCCAGGT-3' 
Rev 5'-TCTAAGGCTTTGATGCTTCAG-3' 




88 


KLK2 lOA 


For 5'-CACTTGTGGGGTGAGTCATCC-3' 

Rev 5*-ATGTCTAGATGGGACAGGGGCACTCAG-3* 


60 


88 


B2-microgloblin 


For 5'-TGAATTGCTATGTGTCTGGGT-3' 
Rev 5*-CCTCCATGATGCTGCTTACAT-3' 


55 


84 
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The disclosure of every patent, patent s^jplication, and publication cited herein is 
hereby incorporated herein by reference in its entirety. 

The citation of any reference herein should not be construed as an admission that 
such reference is available as 'Trior Art" to the instant application. 
5 Those skilled in the art will appreciate that the invention described herein is 

susceptible to variations and modifications other than those specifically described. It is to 
be understood that tiie invention includes all such variations and modifications. The 
invention also includes all of the steps, features, compositions and compounds referred to 
or indicated in this specification, individually or collectively, and any and all combmations 
10 of any two or more of said steps or features. 



DATED this 22 April, 2002 

QUEENSLAND UNIVEMSTY OF TECHNOLOGY 
By their Patent Attomeys 
DAVIES COLLISON CAVE 
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SEQUENCE LISTING 

<110> Queensland University of Technology 

<120> Condition- specific molecules and uses therefor 

<130> PSA-KIjK2 

<140> Not yet assigned 

<141> 2002-04-22 

<160> 15 

<170> Patent In version 3.1 

<210> 1 

<211> 1603 

<212> DNA 

<213> Human 

<220> 

<221> CDS 

<222> (38).. (577) 

<223> 



<400> 1 

cgaagcttac cacctgcacc cggagagctg tgtcacc atg tgg gtc ccg gtt gtc 55 

Met Trp Val Pro Val Val 
1 5 



ttc etc acc ctg tec gtg acg tgg att ggt get gca ccc etc ate ctg 
Phe Leu Thr Leu Ser Val Thr Trp lie Gly Ala Ala Pro Leu lie Leu 
10 15 20 



103 



tet egg att gtg gga ggc tgg gag tgc gag aag cat tec caa ccc tgg 151 
Ser Arg lie Val Gly Gly Trp Glu Cys Glu Lys His Ser Gin Pro Trp 
25 30 35 

cag gtg ett gtg gee tet cgt ggc agg gca gtc tgc ggc ggt gtt ctg 199 
Gin Val Leu Val Ala Ser Arg Gly Arg Ala Val Cys Gly Gly Val Leu 
40 45 50 

gtg eac ccc cag tgg gtc etc aca get gee cae tgc ate agg aae aaa 247 
Val His Pro Gin Trp Val Leu Thr Ala Ala His Cys lie Arg Asn Lys 
55 60 65 70 

age gtg ate ttg ctg ggt egg cae age ctg ttt cat ect gaa gac aca 295 
Ser Val He Leu Leu Gly Arg His Ser Leu Phe His Pro Glu Asp Thr 
75 80 85 

ggc cag gta ttt cag gtc age cae age ttc cea cac ccg etc tac gat 343 
Gly Gin Val Phe Gin Val Ser His Ser Phe Pro His Pro Leu Tyr Asp 
90 95 100 

atg age etc ctg aag aat ega ttc etc agg cea ggt gat gac tee age 391 
Met Ser Leu Leu Lys Asn Arg Phe Leu Arg Pro Gly Asp Asp Ser Ser 
105 110 115 



cac gac etc atg ctg etc egc ctg tea gag ect gee gag etc acg gat 
His Asp Leu Met Leu Leu Arg Leu Ser Glu Pro Ala Glu Leu Thr Asp 



439 
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120 125 130 

get gtg aag gtc atg gac ctg ccc acc cag gag cca gca ctg ggg acc 487 
Ala Val Iiys Val Met Asp Leu Pro Thr Gin Glu Pro Ala Leu Gly Thr 
135 140 145 150 

acc tgc tac gcc tea ggc tgg ggc age att gaa cca gag gag tgt acg 535 
Thr Cys Tyr Ala Ser Gly Trp Gly Ser lie Glu Pro Glu Glu Cys Thr 
155 160 165 

cct ggg cca gat ggt gca gcc ggg age cca gat gcc tgg gtc 577 
Pro Gly Pro Asp Gly Ala Ala Gly Ser Pro Asp Ala Trp Val 
170. ^ 175 180 

tgagggagga ggggacagga ctcctgggtc tgagggagga gggccaagga accaggtggg 637 

gtccagccca caacagtgtt tttgcctggc ccgtagtctt gaccccaaag aaacttcagt 697 

gtgtggacct ccatgttatt tccaatgacg tgtgtgcgca agttcaccct cagaaggtga 757 

ecaagttcat getgtgtget ggacgctgga cagggggcaa aagcacctgc tcgggtgatt 817 

etgggggccc acttgtctgt aatggtgtgc tteaaggtat caegtcatgg ggcagtgaac 877 

catgtgccct gcccgaaagg ccttccctgt acaccaaggt ggtgcattac cggaagtgga 937 

tcaaggacac catcgtggcc aacccctgag cacccctatc aactccctat tgtagtaaac 997 

ttggaaectt ggaaatgacc aggccaagac tcaggcctcc ccagttctac tgacctttgt 1057 

ccttaggtgt gaggtccagg gttgctagga aaagaaatea gcagacacag gtgtagacca 1117 

gagtgtttct taaatggtgt aattttgtcc tctctgtgtc ctggggaata ctggccatgc 1177 

ctggagaeat atcactcaat ttctctgagg acacagatag gatggggtgt etgtgttatt 1237 

tgtgggctac agagatgaaa gaggggtggg atccacactg agagagtgga gagtgacatg 1297 

tgctggacac tgtccatgaa gcactgagea gaaagctgga ggcacaacgc accagacact 1357 

cacagcaagg atggagctga aaacataacc cactctgtcc tggaggcact gggaagccta 1417 

gagaaggetg tgagceaagg agggagggtc ttcctttggc atgggatggg gatgaagtaa 1477 

ggagagggac tggaccccct ggaagctgat tcactatggg gggaggtgta ttgaagtcct 1537 

ccagacaacc ctcagatttg atgatttect agtagaaete acagaaataa agagctgtta 1597 

tactgg 



<210> 2 

<211> 180 

<212> PRT 

<213> Human 

<400> 2 



1603 



Met Trp Val Pro Val Val Phe Leu Thr Leu Ser Val Thr Trp lie Gly 
15 10 15 



P:\Opei\Vpa\VPA ProvisionalsVProstaSipcific provisional sequence ltsting.doc 



22Apnl2002 



-3- 

Ala Ala Pro Leu He Leu Ser Arg He Val Gly Gly Trp Glu Cys Glu 
20 25 30 

Lys His Ser Gin Pro Trp Gin Val Leu Val Ala Ser Arg Gly Arg Ala 
35 40 45 

Val Cys Gly Gly Val Leu Val His Pro Gin Trp Val Leu Thr Ala Ala 
50 55 60 

His Cys He Arg Asn Lys Ser Val He Leu Leu Gly Arg His Ser Leu 
65 70 75 80 

Phe His Pro Glu Asp Thr Gly Gin Val Phe Gin Val Ser His Ser Phe 
85 90 95 

Pro His Pro Leu Tyr Asp Met Ser Leu Leu Lys Asn Arg Phe Leu Arg 
100 105 110 

Pro Gly Asp Asp Ser Ser His Asp Leu Met Leu Leu Arg Leu Ser Glu 
115 120 125 

Pro Ala Glu Leu Thr Asp Ala Val Lys Val Met Asp Leu Pro Thr Gin 
130 135 140 

Glu Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly Trp Gly Ser He 
145 150 155. 160 

Glu Pro Glu Glu Cys Thr Pro Gly Pro Asp Gly Ala Ala Gly Ser Pro 
165 170 175 



Asp Ala Trp Val 
180 



<210> 3 

<211> 492 

<212> DNA 

<213> Human 

<220> 

<221> CDS 

<222> (1) . . (489) 

<223> 



<400> 3 

gca Gcc etc ate ctg tct egg att gtg gga ggc tgg gag tgc gag aag 

Ala Pro Leu He Leu Ser Arg He Val Gly Gly Trp Glu Cys Glu Lys 
15 10 15 

cat tec caa ccc tgg cag gtg ctt gtg gcc tct cgt ggc agg gca gtc 
His Ser Gin Pro Trp Gin Val Leu Val Ala Ser Arg Gly Arg Ala Val 



48 



96 
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20 25 30 

tgc ggc ggt gtt ctg gtg cac ccc cag tgg gtc etc aca get gcc cac 
Cys Gly Gly Val Leu Val His Pro Gin Trp Val Leu Thr Ala Ala His 
35 40 45 

tgc ate agg aac aaa age gtg ate ttg ctg ggt egg cac age ctg ttt 192 
Cys He Arg Asn Lys Ser Val He Leu Leu Gly Arg His Ser Leu Phe 
50 55 60 



cat cct gaa gac aca ggc cag gta ttt cag gtc age cac age ttc cea 
His Pro Glu Asp Thr Gly Gin Val Phe Gin Val Ser His Ser Phe Pro 
65 70 75 80 

cac ccg etc tac gat atg age etc ctg aag aat ega ttc etc agg eca 
His Pro Leu Tyr Asp Met Ser Leu Leu Lys Asn Arg Phe Leu Arg Pro 
85 90 95 



144 



240 



288 



ggt gat gac tee age cac gac etc atg ctg etc egc ctg tea gag cct 336 
Gly Asp Asp Ser Ser His Asp Leu Met Leu Leu Arg Leu Ser Glu Pro 
100 105 110 

gcc gag etc acg gat get gtg aag gtc atg gac ctg ccc acc cag gag 384 
Ala Glu Leu Thr Asp Ala Val Lys Val Met Asp Leu Pro Thr Gin Glu 
115 120 125 

cea gca ctg ggg acc ace tgc tac gee tea ggc tgg ggc age att gaa 432 
Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly Trp Gly Ser He Glu 

130 135 140 

cea gag gag tgt acg cct ggg cea gat ggt gca gcc ggg age eca gat 
Pro Glu Glu Cys Thr Pro Gly Pro Asp Gly Ala Ala Gly Ser Pro Asp 
145 150 155 160 



480 



gee tgg gtc tga 
Ala Trp Val 



<210> 4 

<211> 163 

<212> PRT 

<213> Human 

<400> 4 

Ala Pro Leu He Leu Ser Arg He Val Gly Gly Trp Glu Cys Glu Lys 
15 10 15 

His Ser Gin Pro Trp Gin Val Leu Val Ala Ser Arg Gly Arg Ala Val 
20 25 30 

Cys Gly Gly Val Leu Val His Pro Gin Trp Val Leu Thr Ala Ala His 
35 40 45 

Cys He Arg Asn Lys Ser Val He Leu Leu Gly Arg His Ser Leu Phe 
50 55 60 



His Pro Glu Asp Thr Gly Gin Val Phe Gin Val Ser His Ser Phe Pro 
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65 70 75 80 



His Pro Leu Tyr Asp Met Ser lieu Leu Lys Asn Arg Phe Leu Arg Pro 
85 90 9S 



Gly Asp Asp Ser Ser His Asp Leu Met Leu Leu Arg Leu Ser Glu Pro 
100 105 110 

Ala Glu Leu Thr Asp Ala Val Lys Val Met Asp Leu Pro Thr Gin Glu 
115 120 125 

Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly Trp Gly Ser lie Glu 
130 135 140 



Pro Glu Glu Cys Thr Pro Gly Pro Asp Gly Ala Ala Gly Ser Pro Asp 
145 150 155 160 



Ala Trp Val 



<210> 5 

<211> 471 

<212> DNA 

<213> Human 

<220> 

<221> CDS 

<222> (I),. (468) 

<223> 

<400> 5 

att gtg gga ggc tgg gag tgc gag aag cat tec caa ccc tgg cag gtg 48 

He Val Gly Gly Trp Glu Cys Glu Lys His Ser Gin Pro Trp Gin Val 
15 10 15 



ctt gtg gcc tct cgt ggc agg gca gtc tgc ggc ggt gtt ctg gtg cac 
Leu Val Ala Ser Arg Gly Arg Ala Val Cys Gly Gly Val Leu Val His 
20 25 30 



ate ttg ctg ggt egg cac age ctg ttt cat cet gaa gae aca ggc cag 
He Leu Leu Gly Arg His Ser Leu Phe His Pro Glu Asp Thr Gly Gin 
50 55 60 

gta ttt cag gtc age cac age tte eca cac ecg etc tac gat atg age 
Val Phe Gin Val Ser His Ser Phe Pro His Pro Leu Tyr Asp Met Ser 
65 70 75 80 

etc ctg aag aat ega tte etc agg cca ggt gat gae tec age cac gac 
Leu Leu Lys Asn Arg Phe Leu Arg Pro Gly Asp Asp Ser Ser His Asp 
85 90 95 



96 



ccc cag tgg gtc etc aea get gcc cac tgc ate agg aac aaa age gtg 144 
Pro Gin Trp Val Leu Thr Ala Ala His Cys He Arg Asn Lys Ser Val 
35 40 45 



192 



240 



288 



staHpecil 
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ctc atg ctg etc cgc ctg tea gag cct gcc gag etc acg gat get gtg 336 
Leu Met Leu Leu Arg Leu Ser Glu Pro Ala Glu Leu Thr Asp Ala Val 
100 105 110 



aag gte atg gac ctg ccc ace eag gag cca gca ctg ggg ace ace tgc 
Lys Val Met Asp Leu Pro Thr Gin Glu Pro Ala Leu Gly Thr Thr Cys 
115 120 125 



384 



tac gcc tea ggc tgg ggc age att gaa cca gag gag tgt acg cct ggg 432 
Tyr Ala Ser Gly Trp Gly Ser He Glu Pro Glu Glu Cys Thr Pro Gly 
130 135 140 

cca gat ggt gca gee ggg age cca gat gee tgg gte tga 471 
Pro Asp Gly Ala Ala Gly Ser Pro Asp Ala Trp Val 
145 150 155 



<210> 6 

<211> 156 

<212> PRT 

<213> Human 

<400> 6 

He Val Gly Gly Trp Glu Cys Glu Lys His Ser Gin Pro Trp Gin Val 
15 10 15 

Leu Val Ala Ser Arg Gly Arg Ala Val Cys Gly Gly Val Leu Val His 
20 25 30 

Pro Gin Trp Val Leu Thr Ala Ala His Cys He Arg Asn Lys Ser Val 
35 40 45 

He Leu Leu Gly Arg His Ser Leu Phe His Pro Glu Asp Thr Gly Gin 
50 55 60 



Val Phe Gin Val Ser His Ser Phe Pro His Pro Leu Tyr Asp Met Ser 
65 70 75 80 

Leu Leu Lys Asn Arg Phe Leu Arg Pro Gly Asp Asp Ser Ser His Asp 
85 90 9S 

Leu Met Leu Leu Arg Leu Ser Glu Pro Ala Glu Leu Thr Asp Ala Val 
100 105 110 

Lys Val Met Asp Leu Pro Thr Gin Glu Pro Ala Leu Gly Thr Thr Cys 
115 120 125 

Tyr Ala Ser Gly Trp Gly Ser He Glu Pro Glu Glu Cys Thr Pro Gly 
130 135 140 



Pro Asp Gly Ala Ala Gly Ser Pro Asp Ala Trp Val 
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145 150 155 



<210> 7 

<211> 708 

<212> DNA 

<213> Human 



<220> 

<221> misc_f eature 

<222> (38).- (577) 

<223> CDS 

<400> 7 

ccaaggttac cacctgcacc cggagagctg tgtcaccatg tgggtcccgg ttgtcttcct 60 

caccctgtcc gtgacgtgga ttggtgctgc acccctcatc ctgtctcgga ttgtgggagg 120 

ctgggagtgc gagaagcatt cccaaccctg gcaggtgctt gtggcctctc gtggcagggc 180 

agtctgcggc ggtgttctgg tgcaccccca gtgggtcctc acagctgccc actgcatcag 240 

gaacaaaagc gtgatcttgc tgggtcggca cagcctgttt catcctgaag acacaggcca 300 

ggtatttcag gtcagccaca gcttcccaca cccgctctac gatatgagcc tcctgaagaa 360 

tcgattcctc aggccaggtg atgactccag ccacgacctc atgctgctcc gcctgtcaga 420 

gcctgccgag ctcacggatg ctgtgaaggt catggacctg cccacccagg agccagcact 480 

ggggaccacc tgctacgcct caggctgggg cagcattgaa ccagaggagt gtacgcctgg 540 

gccagatggt gcagccggga gcccagatgc ctgggtctga gggaggaggg gacaggactc 600 

ctgggtctga gggaggaggg ccaaggaacc aggtggggtc cagcccacaa cagtgttttt 660 

gcctggcccg tagtcttgac cccaaagaaa cttcagtgtg tggacctc 708 

<210> 8 

<211> 16 

<212> PRT 

<213> Human 

<400> 8 

Cys Thr Pro Gly Pro Asp Gly Ala Ala Gly Ser Pro Asp Ala Trp Val 
1-5 10 15 



<210> 9 

<211> 1541 

<212> DNA 

<213> Human 

<220> 

<221> CDS 

<222> (17).. (685) 

<223> 



is^^^cific 
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<400> 9 

ggacacctgt gtcagc atg tgg gac ctg gtt etc tec ate gcc ttg tct gtg 52 

Met Trp Asp Leu Val Leu Ser lie Ala Leu Ser Val 
15 10 



ggg tgc act ggt gcc gtg ccc etc ate cag tct egg att gtg gga gge 
Gly Cys Thr Gly Ala Val Pro Leu He Gin Ser Arg He Val Gly Gly 
15 20 25 



age cac age ttc cea cac ccg etc tac aat atg age ett ctg aag cat 
Ser His Ser Phe Pro His Pro Leu Tyr Asn Met Ser Leu Leu Lys His 
95 100 105 

caa age ett aga cea gat gaa gac tec age cat gac etc atg ctg etc 
Gin Ser Leu Arg Pro Asp Glu Asp Ser Ser His Asp Leu Met Leu Leu 
110 115 120 



tgt gtg age etc cat etc ctg tec aat gac atg tgt get aga get tac 
Cys Val Ser Leu His Leu Leu Ser Asn Asp Met Cys Ala Arg Ala Tyr 
175 180 185 

tct gag aag gtg aca gag ttc atg ttg tgt get ggg etc tgg aca ggt 
Ser Glu Lys Val Thr Glu Phe Met Leu Cys Ala Gly Leu Trp Thr Gly 
190 195 200 



100 



tgg gag tgt gag aag cat tec caa ccc tgg cag gtg get gtg tac agt 148 
Trp Glu Cys Glu Lys His Ser Gin Pro Trp Gin Val Ala Val Tyr Ser 
30 35 40 

cat gga tgg gea cac tgt ggg ggt gtc ctg gtg cac ccc cag tgg gtg 196 
His Gly Tip Ala His Cys Gly Gly Val Leu Val His Pro Gin Trp Val 
45 50 55 60 

etc aca get gcc cat tgc eta aag aag aat age cag gtc tgg ctg ggt 244 
Leu Thr Ala Ala His Cys Leu Lys Lys Asn Ser Gin Val Trp Leu Gly 
65 70 75 

egg cac aac ctg ttt gag cct gaa gae aca gge cag agg gtc cet gtc 292 
Arg His Asn Leu Phe Glu Pro Glu Asp Thr Gly Gin Arg Val Pro Val 
80 85 90 



340 



388 



cge ctg tea gag cct gcc aag ate aca gat gtt gtg aag gtc ctg gge 436 
Arg Leu Ser Glu Pro Ala Lys He Thr Asp Val Val Lys Val Leu Gly 
125 130 135 140 

ctg ccc ace cag gag cea gea ctg ggg ace ace tgc tac gcc tea gge 484 
Leu Pro Thr Gin Glu Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly 
145 150 155 

tgg gge age ate gaa cea gag gag ttc ttg cge ccc agg agt ett cag • 532 
Trp Gly Ser He Glu Pro Glu Glu Phe Leu Arg Pro Arg Ser Leu Gin 
160 165 170 



580 



628 



ggt aaa gae act tgt ggg gtg agt cat ccc tac tec caa cat ctg gag 676 
Gly Lys Asp Thr Cys Gly Val Ser His Pro Tyr Ser Gin His Leu Glu 
205 210 215 220 

ggg aaa ggg tgattctggg ggtccaettg tctgtaatgg tgtgettcaa 725 
Gly Lys Gly 



ggtateacat catggggcee tgagccatgt gecctgectg aaaagcctgc tgtgtacaec 
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aaggtiggtgc 


attaccggaa 


gtggatcaag 


gacaccatcg 


cagccaaccc 


ctgagtgccc 


845 


ctgtcccacc 


cctacctcta 


gtaaatttaa 


gtccacctca 


cgttctggca 


tcacttggcc 


905 


tttctggatg 


ctggacacct 


gaagcttgga 


actcacctgg 


ccgaagctcg 


agcctcctga 


965 


gtcctactga 


cctgtgcttt 


ctggtgtgga 


gtccagggct 


gctaggaaaa 


ggaatgggca 


1025 


gacacaggtg 


tatgccaatg 


tttctgaaat 


gggtataatt 


tcgtcctctc 


cttcggaaca 


1085 


ctggctgtct 


ctgaagactt 


ctcgctcagt 


ttcagtcagg 


acacacacaa 


agacgtgggt 


1145 


gaccatgttg 


tttgtggggt 


gcagagatgg 


gaggggtggg 


gcccaccctg 


gaagagtgga 


1205 


cagtgacaca 


aggtggacac 


tctctacaga 


tcactgagga 


taagctggag 


ccacaatgca 


1265 


tgaggcacac 


acacagaagg 


atgacgctgt 


aaacatagcc 


cacgctgtcc 


tgggggcact 


1325 


gggaagccta 


gataaggccg 


tgagcagaaa 


gaaggggagg 


atcctcctat 


gttgttgaag 


1385 


gagggactag 


ggggagaaac 


tgaaagctga 


ttaattacag 


gaggtttgtt 


caggtccccc 


1445 


aaaccaccgt 


cagatttgat 


gatttcctag 


ctggacttac 


agaaataaag 


agctatcatg 


1505 


ctgtggttaa 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaa 






1541 



<210> 10 

<211> 223 

<212> PRT 

<213> Human 

<400> 10 

Met Trp Asp Leu Val Leu Ser lie Ala Leu Ser Val Gly Cys Thr Gly 
15 10 15 



Ala Val Pro Leu lie Gin Ser Arg lie Val Gly Gly Trp Glu Cfys Glu 
20 25 30 



Lys His Ser Gin Pro Trp Gin Val Ala Val Tyr Ser His Gly Trp Ala 
35 40 45 



His Cys Gly Gly Val Leu Val His Pro Gin Trp Val Leu Thr Ala Ala 
50 55 60 



His Cys Leu Lys Lys Asn Ser Gin Val Trp Leu Gly Arg His Asn Leu 
65 70 75 80 



Phe Glu Pro Glu Asp Thr Gly Gin Arg Val Pro Val Ser His Ser Phe 
85 90 95 



Pro His Pro Leu Tyr Asn Met Ser Leu Leu Lys His Gin Ser Leu Arg 
100 105 110 
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Pro Asp Glu Asp Ser Ser His Asp Leu Met Leu Leu Arg Leu Ser Glu 
115 120 125 



Pro Ala Lys He Thr Asp Val Val Lys Val Leu Gly Leu Pro Thr Gin 
130 135 140 

Glu Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly Trp Gly Ser He 
145 150 155 160 



Glu Pro Glu Glu Phe Leu Arg Pro Arg Ser Leu Gin Cys Val Ser Leu 
165 170 175 



His Leu Leu Ser Asn Asp Met Cys Ala Arg Ala Tyr Ser Glu Lys Val 
180 185 190 



Thr Glu Phe Met Leu Cys Ala Gly Leu Trp Thr Gly Gly Lys Asp Thr 
195 200 205 



Cys Gly Val Ser His Pro Tyr Ser Gin His Leu Glu Gly Lys Gly 
210 215 220 



<210> 


11 


<211> 


621 


<212> 


DNA 


<213> 


Humeua 


<220> 




<221> 


CDS 


<222> 


(1) 


<223> 




<400> 


11 



gtg ccc etc ate cag tct egg att gtg gga ggc tgg gag tgt gag aag 48 
Val Pro Leu He Gin Ser Arg He Val Gly Gly Trp Glu Cys Glu Lys 
1 5 .10 15 

cat tec caa ecc tgg cag gtg get gtg tac agt cat gga tgg gca cae 96 
His Ser Gin Pro Trp Gin Val Ala Val Tyr Ser His Gly Trp Ala His 
20 25 30 

tgt ggg ggt gtc ctg gtg eae ccc cag tgg gtg etc aca get gee eat 144 
Cys Gly Gly Val Leu Val His Pro Gin Trp Val Leu Thr Ala Ala His 
35 40 45 

tgc eta aag aag aat age cag gtc tgg ctg ggt egg eac aac ctg ttt 192 
Cys Leu Lys Lys Asn Ser Gin Val Trp Leu Gly Arg His Asn Leu Phe 
50 55 60 



gag cet gaa gae aca ggc cag agg gtc cet gtc age eac age tte eca 
Glu Pro Glu Asp Thr Gly Gin Arg Val Pro Val Ser His Ser Phe Pro 
65 70 75 80 

eac ceg etc tac aat atg age ett ctg aag cat caa age ett aga eca 



240 



288 



[s\PTX)^^^^eci 
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His Pro Leu Tyr Asn Met Ser lieu Leu Lys His Gin Ser Leu Arg Pro 
85 90 95 

gat gaa gac tec age cat gac etc atg ctg etc cge etg tea gag act 336 
Asp Glu Asp Ser Ser His Asp Leu Met Leu Leu Arg Leu Ser Glu Pro 
100 105 110 

gee aag ate aca gat gtt gtg aag gte ctg ggc ctg eee ace cag gag 384 
Ala Lys lie Thr Asp Val Val Lys Val Leu Gly Leu Pro Thr Gin Glu 
115 120 125 



cea gea ctg ggg ace ace tge tac gee tea ggc tgg ggc age ate gaa 
Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly Trp Gly Ser lie Glu 
130 135 140 



<210> 


12 


<211> 


206 


<212> 


PRT 


<213> 


Human 


<400> 


12 


Val Pro Leu : 


1 





10 15 



His Ser Gin Pro Trp Gin Val Ala Val Tyr Ser His Gly Trp Ala His 
20 25 30 



Cys Gly Gly Val Leu Val His Pro Gin Trp Val Leu Thr Ala Ala His 
35 40 45 



Cys Leu Lys Lys Asn Ser Gin Val Trp Leu Gly Arg His Asn Leu Phe 
50 55 60 



Glu Pro Glu Asp Thr Gly Gin Arg Val Pro Val Ser His Ser Phe Pro 
65 70 75 80 



432 



cea gag gag ttc ttg cge eee agg agt ett cag tgt gtg age etc cat 480 
Pro Glu Glu Phe Leu Arg Pro Arg Ser Leu Gin Cys Val Ser Leu His 
145 150 155 160 

etc ctg tec aat gac atg tgt get aga get tac tet gag aag gtg aca 528 
Leu Leu Ser Asn Asp Met Cys Ala Arg Ala Tyr Ser Glu Lys Val Thr 
165 170 175 

gag ttc atg ttg tgt get ggg etc tgg aca ggt ggt aaa gac act tgt 576 
Glu Phe Met Leu Cys Ala Gly Leu Trp Thr Gly Gly Lys Asp Thr Cys 
180 185 190 

ggg gtg agt eat ecc tac tec eaa cat ctg gag ggg aaa ggg tga 621 
Gly Val Ser His Pro Tyr Ser Gin His Leu Glu Gly Lys Gly 
195 200 205 



His Pro Leu Tyr Asn Met Ser Leu Leu Lys His Gin Ser Leu Arg Pro 
85 90 95 
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Asp Glu Asp Ser Ser His Asp Leu Met Leu Leu Arg Leu Ser Glu Pro 
100 105 110 



Ala Lys lie Thr Asp Val Val Lys Val Leu Gly Leu Pro Thr Gin Glu 
115 120 125 



Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly Trp Gly Ser lie Glu 
130 135 140 



Pro Glu Glu Phe Leu Arg Pro Arg Ser Leu Gin Cys Val Ser Leu His 
145 150 155 160 



Leu Leu Ser Asn Asp Met Cys Ala Arg Ala Tyr Ser Glu Lys Val Thr 
165 170 175 



Glu Phe Met Leu Cys Ala Gly Leu Trp Thr Gly Gly Lys Asp Thr Cys 
180 185 190 



Gly Val Ser His Pro Tyr Ser Gin His Leu Glu Gly Lys Gly 
195 200 205 



<210> 


13 


<211> 


600 


<212> 


DNA 


<213> 


HumeUi 


<220> 




<221> 


CDS 


<222> 


(1) 


<223> 




<400> 


13 



att gtg gga ggc tgg gag tgt gag aag cat tec caa ccc tgg cag gtg 48 
lie Val Gly Gly Trp Glu Cys Glu Lys His Ser Gin Pro Trp Gin Val 
15 10 15 

get gtg tac agt cat gga tgg gca cac tgt ggg ggt gtc ctg gtg cac 96 
Ala Val Tyr Ser His Gly Trp Ala His Cys Gly Gly Val Leu Val His 
20 25 30 

ccc cag tgg gtg etc aca get gcc cat tgc eta aag aag aat age cag 144 
Pro Gin Trp Val Leu Thr Ala Ala His Cys Leu Lys Lys Asn Ser Gin 
35 40 45 

gtc tgg ctg ggt egg cac aac ctg ttt gag ect gaa gac aca ggc cag 192 
Val Trp Leu Gly Arg His Asn Leu Phe Glu Pro Glu Asp Thr Gly Gin 
50 55 60 

agg gtc ect gtc age cac age ttc eca cac ccg etc tac aat atg age 240 
Arg Val Pro Val Ser His Ser Phe Pro His Pro Leu Tyr Asn Met Ser 
65 70 75 80 



ctt ctg aag cat caa age ett aga eca gat gaa gac tec age cat gac 



288 
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Leu Leu Iiys His Gin Ser Leu Arg Pro Asp Glu Asp Ser Ser His Asp 
85 90 95 

etc atg ctg etc cgc ctg tea gag cct gee aag ate aca gat gtt gtg 336 
Leu Met Leu Leu Arg Leu Ser Glu Pro Ala Lys lie Thr Asp Val Val 
100 105 110 

aag gtc ctg ggc ctg ccc ace cag gag cca gca ctg ggg acc acc tgc 384 
Lys Val Leu Gly Leu Pro Thr Gin Glu Pro Ala Leu Gly Thr Thr Cys 
115 120 125 

tac gee tea ggc tgg ggc age ate gaa cca gag gag ttc ttg cgc ccc 432 
Tyr Ala Ser Gly Trp Gly Ser He Glu Pro Glu Glu Phe Leu Arg Pro 
130 135 140 

agg agt ctt cag tgt gtg age etc cat etc ctg tec aat gac atg tgt 480 
Arg Ser Leu Gin Cys Val Ser Leu His Leu Leu Ser Asn Asp Met Cys 
145 150 155 160 

get aga get tac tct gag aag gtg aca gag ttc atg ttg tgt get ggg 528 
Ala Arg Ala Tyr Ser Glu Lys Val Thr Glu Phe Met Leu Cys Ala Gly 
165 170 175 

etc tgg aca ggt ggt aaa gac act tgt ggg gtg agt cat ccc tac tec 576 
Leu Trp Thr Gly Gly Lys Asp Thr Cys Gly Val Ser His Pro Tyr Ser 
180 185 190 

caa eat ctg gag ggg aaa ggg tga 600 
Gin His Leu Glu Gly Lys Gly 
195 



<210> 14 

<211> 199 

<212> PRT 

<213> Human 

<400> 14 

He Val Gly Gly Trp Glu Cys Glu Lys His Ser Gin Pro Trp Gin Val 
15 10 15 



Ala Val Tyr Ser His Gly Trp Ala His Cys Gly Gly Val Leu Val His 
20 25 30 



Pro Gin Trp Val Leu Thr Ala Ala His Cys Leu Lys Lys Asn Ser Gin 
35 40 45 



Val Trp Leu Gly Arg His Asn Leu Phe Glu Pro Glu Asp Thr Gly Gin 
50 55 60 



Arg Val Pro Val Ser His Ser Phe Pro His Pro Leu Tyr Asn Met Ser 
65 70 75 80 



Leu Leu Lys His Gin Ser Leu Arg Pro Asp Glu Asp Ser Ser His Asp 
85 90 95 



ts\ProJlll|^eci£ 
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Leu Met Leu Leu Arg Leu Ser Glu Pro Ala Lys lie Thr Asp Val Val 
100 105 110 



Lys Val Leu Gly Leu Pro Thr Gin Glu Pro Ala Leu Gly Thr Thr Cys 
115 120 125 



Tyr Ala Ser Gly Trp Gly Ser lie Glu Pro Glu Glu Phe Leu Arg Pro 
130 135 140 



Arg Ser Leu Gin Cys Val Ser Leu His Leu Leu Ser Asn Asp Met Cys 
145 150 155 160 



Ala Arg Ala Tyr Ser Glu Lys Val Thr Glu Phe Met Leu Cys Ala Gly 
165 170 175 



Leu Trp Thr Gly Gly Lys Asp Thr Cys Gly Val Ser His Pro Tyr Ser 
180 185 190 



Gin His Leu Glu Gly Lys Gly 





195 


<210> 


15 


<211> 


13 


<212> 


PRT 


<213> 


Human 


<400> 


15 



Val Ser His Pro Tyr Ser Gin His Leu Glu Gly Lys Gly 
15 10 
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